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Dear Ms. Veloz-Townsend:

On behalf of Jervis B. Webb Company of California (“Webb”), Erler & Kalinowski, Inc.
(“EKTI”) is pleased to submit the enclosed Additional Groundwater Investigation and Quarterly
Monitoring Report for October to December 1998, dated 7 January 1999. This report describes
the investigations completed by EKI at the Webb property located at 5030 Firestone Boulevard
in South Gate (“‘Site”) during October through December 1998. These investigations were
performed pursuant to the Project Tasks, Schedule, and Work Plan for Additional Groundwater
Investigation and Quarterly Groundwater Monitoring at the Jervis B. Webb Company Property
prepared by EKI, dated 29 September 1998.

As required in the California Regional Water Quality Control Board, Los Angeles Region
(“RWQCB”) letter to Webb dated September 4, 1998, Webb will continue to perform quarterly
groundwater monitoring. A report describing monitoring activities for January through March
1999 will be submitted to the RWQCB in April 1999. EKI is currently preparing a workplan for
implementation of soil vapor extraction at the site. We anticipate that this workplan will be
submitted in approximately one week.

Please contact us if you have any comments or questions.

Very truly yours,
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Project Manager
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1. INTRODUCTION

Erler & Kalinowski, Inc. (“EKI”) has prepared this Additional Groundwater Investigation
and Quarterly Monitoring Report for the property located at 5030 Firestone Boulevard and
9301 Rayo Avenue in South Gate, California Avenue (collectively referred to as the “Site,”
see Figure 1). The principal objective of these investigations was to obtain data useful for
delineation of the lateral extent of volatile organic compounds (“VOCs”) detected in
groundwater beneath the Site. These investigations were performed of behalf of the Jervis B.
Webb Company (“Webb’"). The property at 5030 Firestone Boulevard is owned by Webb
(“Webb property”) and the adjacent property at 9301 Rayo Avenue is owned by Reliable
Steel Building Products, Inc. (“Reliable Steel’).

Quarterly monitoring of previously installed groundwater wells was performed concurrent
with the additional investigations. The additional groundwater investigation and quarterly
monitoring activities described herein were performed in accordance with EKI’s, Project
Tasks, Schedule, and Work Plan for Additional Groundwater Investigation and Quarterly
Groundwater Monitoring at the Jervis B. Webb Company Property (“Sampling Plan”), dated
29 September 1998.

The groundwater investigation and monitoring activities documented in this report include
(1) Cone Penetrometer Testing (“CPT”) for hydrostratigraphic characterization of soil and
direct-push sampling of groundwater at nine locations at the Site, (2) soil sampling and
installation of groundwater monitoring wells at two locations on the Reliable Steel property,
and (3) groundwater sampling at five monitoring wells, including two newly installed wells
and three previously existing wells at the Webb property. CPT and direct-push sampling of
groundwater was performed on 1 and 2 October 1998. Well installation was performed on
28 October 1998, well development was performed on 3 November 1998, and groundwater
sampling was performed on 5 November 1998.

A map showing the results of direct-push sampling of groundwater and proposed locations of
two groundwater monitoring wells was submitted to the California Regional Water Quality
Control Board, Los Angeles Region (“RWQCB”) in EKI’s Transmittal of Results for
Additional Groundwater Investigation and Proposed Well Installation at the Jervis B. Webb
Company Property, dated 21 October 1998. The results of direct-push sampling of
groundwater are also reported herein.

EKI’s investigations of the Site were performed in accordance with applicable guidelines and
general requirements of the RWQCB concerning subsurface investigations. EKI
investigation activities were performed under the supervision of Mr. Steven G. Miller, P.E., a
State of California registered civil engineer.
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2. FIELD PROCEDURES

Field and analytical procedures observed during the groundwater investigations at the Site
are described in the following sections.

2,1,  Utility Clearance

EKI contracted with Subtronic Corporation (“Subtronic™) of Concord, California to conduct
a subsurface geophysical survey of potential underground utilities located near each of the
proposed CPT and soil boring locations at the Site. Subtronic performed a geophysical
survey at the Site on 1 October 1998. During the subsurface geophysical survey, utilities
crossing portions of the site near proposed work areas were delineated on the ground surface
with painted lines. Underground Services Alert (“USA” or Dig Alert) was notified 48-hours
prior to the commencement of ground penetrating activities completed on 1 and 2 October
and 28 October 1998.

2.2, CPT Investigation and PIPP Direct-Push Groundwater Sampling

2.2.1. CPT Investigation

To provide additional data for characterization of subsurface stratigraphy throughout the
investigation area and to delineate the lateral extent of VOCs present in groundwater beneath
the Site, CPT and direct-push sampling of groundwater were performed on 1 and 2 October
1998. CPT and direct-push sampling of groundwater were performed by Holguin, Fahan &
Associates, Inc. (“HFA”) of Irvine, California.

CPT consisted of sleeve friction, cone tip resistance, and pore pressure testing, was and
completed at nine locations (see CPT-1 through CPT-9 on Figure 2). CPT-1 was completed
to a depth of approximately 90 feet below ground surface (“ft bgs”). CPT-2 through CPT-9
were completed to a depth of approximately 50 ft bgs.

A description of the equipment and methodology used during CPT is provided in the HFA
report attached in Appendix A. The CPT provided a log for each location that allows
characterization of soil layers present in the subsurface. The CPT logs with interpretations of
soil type (i.e., grain size distribution) are attached in Appendix A.

The CPT probes and sampling equipment were decontaminated prior to their use at each

testing location. The CPT and sampling equipment were cleaned in a non-phosphate
detergent solution in water, then rinsed in potable and distilled water. The CPT probes are
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externally decontaminated during installation by use of an automatic decontamination system
designed to scrub and spray clean the rods during installation. The decontamination system
utilizes a sealed chamber that transfers spent rinsate water to a collection tank.,
Decontamination water was transferred to a labeled, DOT-approved, 55-gallon drum.

The results of the CPT investigation are discussed in Section 3.

2.2.2. PIPP Direct-Push Groundwater Sampling

Samples of groundwater were collected at each CPT location using a Push-in-Plastic-
Piezometer (“PIPP”). At one location (CPT-1), groundwater samples were collected at two
depths. PIPP groundwater sampling was performed by HFA.

Groundwater samples were collected using a bottom-emptying Teflon® bailer. The bailer
was lowered into the screen section of the PIPP after the PIPP was pushed beneath the
groundwater table. Groundwater collected in the bailer was then transferred to containers
supplied by the laboratory. A sample label that included a unique sample identification
number, the time, and the date when the sample was collected was attached to each
container. Groundwater samples were sealed in zip-lock plastic bags and placed in a cooler
with ice for temporary storage and transport to Orange Coast Analytical, Inc. laboratory in
Tustin, California (“Orange Coast”). A travel blank, which accompanied the sample bottles
from the laboratory to the Site, was returned to the laboratory unopened. Chain-of-Custody
forms were initiated in the field and transported with the samples. Chain-of-Custody forms
and analytical reports provided by Orange Coast are included in Appendix B.

Prior to sampling groundwater at each CPT location, the PIPP and bailer were disassembled
and each piece of equipment was thoroughly washed in a non-phosphate detergent solution,
and then rinsed with potable and distilled water. An equipment rinsate blank was collected

from the sampling bailer immediately following sample collection at location CPT-2.

2.3. Drilling and Soil Sampling Procedures

2.3.1. Soil Boring Installation

Completion of soil borings and installation of groundwater monitoring wells were performed
by West Hazmat Drilling Corporation (“West Hazmat™) of Anaheim, California on 28
October 1998. EKI performed lithologic logging and selection of soil samples for chemical
analysis. Soil characterization was performed in accordance with the Unified Soil
Classification System and using Munsell Soil Color Chips. Soil boring logs (see Appendix
C) were approved by Ms. Beth Lamb, R.G., C.E.G., C.H. of EKI, a State of California
registered geologist.

Two soil borings were completed to a depth of approximately 70 ft bgs. These soil borings
were converted to groundwater monitoring wells MW-4 and MW-5, located near the
southerly and easterly boundaries of the Site, respectively. The locations of the new wells
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(MW-4 and MW-5) and the previously existing groundwater monitoring wells (MW-1, MW-
2, and MW-3) at the Webb Property are shown on Figure 2. Well construction details for the
monitoring wells are provided in Table 1. Analytical results for samples of soil collected
from one soil boring (MW-5) are provided in Table 2. Laboratory reports and Chain-of-
Custody forms for soil samples are attached in Appendix D. Boring logs containing
lithologic descriptions of soil and depths of soil samples retained for chemical analysis are
provided in Appendix C.

Soil borings were completed using a CME-75 drilling rig equipped with 10.25-inch outer-
diameter hollow-stem augers. Samples of soil were collected using a 1.5-feet long by 2-inch
outer-diameter, California-modified split-spoon sampler. The soil sampler, containing three
pre-cleaned, 6-inch brass liners, was driven approximately 18 inches into undisturbed soil at
each sampling interval, then retrieved and disassembled. One sample liner was retained for
laboratory chemical analysis at selected sampling intervals. The remaining sample liners
were utilized for soil characterization. Soil samples not retained for laboratory testing were
placed into a labeled, DOT-approved, 55-gallon drum. Soil cuttings generated during
completion of soil borings were also placed in labeled, DOT-approved, 55-gallon drums.
The drums of cuttings are being stored temporarily at the Site for disposal by Webb.

Soil sample liners retained for laboratory chemical analysis were removed from the sampler
after being separated with a clean knife. The ends of the brass liner containing each sample
were covered with Teflon® sheets and capped with plastic end caps. A sample label that
included a unique sample identification number, the sample depth, the time, and the date
when the sample was collected was attached to each brass liner. Samples to be delivered to
the laboratory for chemical analysis were sealed in zip-lock plastic bags and placed in a
cooler with ice for temporary storage and transport to the laboratory. Chain-of-Custody
forms were initiated in the field and transported with the samples. Orange Coast performed
analyses of soil sampies. Chain-of-Custody forms and laboratory reports provided by
Orange Coast are included in Appendix D.

The augers and down-hole sampling equipment were decontaminated prior to each use.
Between sampling intervals, the soil sampling tools and brass sample liners were cleaned in a
non-phosphate detergent solution in water, then rinsed in potable and distilled water. The
rinse water generated during decontamination was contained on-site in labeled, DOT-
approved, 55-gallon drums. The drums of waste water are being stored at the Site for
disposal by Webb.

2.3.2. Well Construction

Upon completion of boreholes, threaded, pre-cut well materials were assembled and inserted
into the boreholes within the hollow-stem augers. Installation of filter packs and seal
materials for the wells was then completed. All wells were terminated below grade within a
well vault. Details of the construction of each well are shown in Table 1 and on the boring
logs provided in Appendix C.
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The well design and materials selected were based on soil characterization performed during the
previous investigations at the Site. The new wells utilize the same materials used for
construction of wells MW-1, MW-2, and MW-3. All wells were constructed with Schedule 40
polyvinyl chloride (“PVC”) screen, with 0.010-inch machine-slotted perforations, and Schedule
40 PVC blank casings. All wells were constructed with a 30-feet long perforated screen
extending to a total depth of approximately 70 ft bgs.

All wells were constructed with sand filter packs consisting of Lonestar #1C clean sand. Filter
packs were installed into the well annulus by pouring the filter sand down the inside of the
auger around the well casing. As the sand was poured, the angers were gradually retracted
until the desired level of the filter pack was reached. Filter pack materials were poured slowly
into the borehole and tamped into place in order to avoid bridging of the sand pack. Filter
packs generally extended approximately two vertical feet above the elevation of the top of
screen. Approximately five vertical feet of bentonite chips were then placed on top of the filter
pack and thoroughly hydrated to form the well transition seal. The groundwater wells were
completed from the top of the transition seal to near ground surface using a bentonite slurry
poured down the inside of the auger casing.

Completion of each well at the surface consisted of trimming off excess casing below grade and
placing an expansion plug or slip-cap on the top of the well casing. Concrete was used to
complete the remaining several feet of the borehole annulus to ground surface. A locking brace
and 12-inch round well vault with a bolt-down steel cover was cemented into place around each
well casing.

The northing and easting coordinates and elevations of the top-of-casing reference points for
wells MW-4 and MW-5 were surveyed on 21 December 1998 by Rattray & Associates, Inc. of
Los Angeles, California.

24. Groundwater Well Development

The newly installed groundwater monitoring wells (MW-4 and MW-5) were developed by
West Hazmat on 3 November 1998. Groundwater purge and water quality monitoring forms
for well development and groundwater sampling events are attached in Appendix E.

The groundwater wells were developed by bailing sediment from the bottom of the well
followed by surging and bailing until the extracted water visually appeared nearly free of
sediment. The screened interval of each well was surged using a surge block and rod
attached to a cable and pulley operating from the extended tower of the development rig.
After bailing and surging, the wells were purged of approximately 5 to 8 casing volumes of
groundwater using a submersible, electric pump. All down-hole equipment was thoroughly
steam cleaned before use at each well.

During purging, groundwater quality parameters were recorded by EKI (temperature, pH,

conductivity, and turbidity). Water quality monitoring equipment was calibrated prior to
commencement of the development. For each well, the time, water quality parameters, and
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volume of purged groundwater were recorded on field purge forms (see Appendix E).
Purging at each well was continued until water quality parameters stabilized to within
approximately 10%. Groundwater quality parameters were generally stable after purging
three casing volumes of water from each well, and final turbidity was generally low, between
1 and 5 NTU.

2.5. Groundwater Sampling Procedures

Groundwater samples were collected from the new groundwater monitoring wells MW-4 and
MW-5 and previously existing wells MW-1, MW-2, and MW-3 on 5 November 1998. The
depths to groundwater measured in the monitoring wells are provided in Table 3 and the
analytical results for samples of groundwater collected from the wells are provided in Tables
5 and 6. Laboratory reports and Chain-of-Custody forms for groundwater samples are
attached in Appendix F.

Prior to sampling of groundwater, each well was purged of a minimum of three well-casing
volumes of groundwater using a submersible, electric pump. Groundwater purging was
performed by West Hazmat and groundwater samples were collected by EKI. All down-hole
equipment was thoroughly steam cleaned before use at each well.

During purging of groundwater on 5 November 1998, groundwater quality parameters were
recorded by EKI (temperature, pH, conductivity, and turbidity). Water quality monitoring
equipment was calibrated prior to commencement of groundwater purging. For each purge
sample, the time, water quality parameters, and volume of purged groundwater were
recorded on field purge forms (see Appendix E). Purging at each well was continued until
parameters stabilized to within approximately 10%. Groundwater quality parameters were
generally stable after purging three casing volumes of water from each well. Final turbidity
was generally low, between 0.25 and 2.5 NTU (see Appendix E).

Groundwater samples were collected by EKI using a bottom-emptying Teflon® bailer. Prior to
sampling at each well, the bailer was disassembled and each piece of equipment was
thoroughly washed in a non-phosphate detergent solution in water, followed by rinsing with
potable and distilled water. An equipment rinsate blank was collected from the sampling bailer
immediately following sample collection at well MW-2. Monitoring well MW-1 was the last
well sampled on 5 November 1998.

A sample label that included a unique sample identification number, the time, and the date
when the sample was collected was attached to each container. Groundwater samples were
sealed in zip-lock plastic bags and placed in a cooler with ice for temporary storage and
transport to the laboratory. A travel blank, which accompanied the sample bottles from the
laboratory to the Site, was returned to the laboratory unopened. Chain-of-Custody forms
were initiated in the field and included with the samples. Chain-of-Custody forms are
included in Appendix F.
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3. RESULTS OF SOIL CHARACTERIZATION AND ANALYSIS

3.1. Characterization of Soil

The soil testing performed during this investigation provided data for characterization of the
subsurface sediments at the Site. Previous investigations completed by EKI have addressed
the structure of subsurface sediments and hydrogeology at the Webb Property. A description
of the regional hydrogeology and lithologic conditions at the Webb Property was presented
in the Phase II Groundwater Investigation Report by EKI, dated 30 June 1998.

CPT was performed at nine locations (CPT-1 through CPT-9) at the Site. Several of the CPT
locations were near the location of a soil boring (see Figure 2). Thus, CPT data can be
correlated to observations of soil characteristics recorded during logging of the soil borings.

The sediments observed at the Site may be correlated with alluvial deposits of Recent age
and associated with the Downey Plain physiographic province, an alluvial depositional
feature primarily composed of Quaternary sediments (DWR, 1961). Due to the reported
nature of deposition for the Downey Plain Alluvium (i.e. stream channel and overbank splay
deposits associated with the Quarternary fluctuations of Los Angeles River), the soil
stratigraphy observed at the Site may vary laterally as well as vertically in the immediate
vicinity of the property.

Soil present in the vadose zone beneath the Site is characterized by interbedded clay, silt and
sand layers. At some depths, as discussed below, predominantly clayey or sandy soils are
present and may be continuous throughout the investigation area.

A layer of variable thickness consisting of predominately silty clay, clayey silt, and clay
appears to be present under most of the Site between 20 to 30 ft bgs. The thickness of this
layer varies from approximately 1 to 5 feet. As noted in the Phase II Groundwater
Investigation Report, a moderately to highly plastic clay unit of thickness ranging from
approximately 1 to 5 feet was observed at a depth of approximately 24 to 26 ft. bgs in soil
borings in the vicinity of the building on the Webb property. On the basis of the CPT data,
this clay layer may be present throughout the Reliable Steel property as well. This
predominately clay layer may be significant in retarding the vertical movement of chemicals
though the vadose zone.

A pronounced sandy unit of variable thickness was observed between 30 to 40 ft bgs in most
borings. In the vicinity of the borings for wells MW-1, MW-2, and MW-3, this
predominately sandy unit was 3 to 5 feet thick. A second pronounced sandy unit was
observed between 60 to 70 ft bgs at CPT-1 and each of the soil borings for the groundwater
monitoring wells. The base of the second sandy unit was not observed in the soil borings for
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the groundwater monitoring wells because each boring terminated at approximately 70 ft bgs.

At CPT-1, the sandy unit transitioned to a predominately silty and clayey unit at
approximately 70 ft bgs. From 70 to 90 ft bgs at CPT-1, the soil was predominately
interbedded silt and clay with some sand. CPT data was not collected below approximately
50 ft bgs at locations CPT-2 through CPT-9.

3.2.  Analytical Results for Samples of Soil

Samples of soil collected on 28 November 1998 were analyzed by Orange Coast for VOCs
using U.S. Environmental Protection Agency (“EPA”) Method 8260. Three samples of soil
were collected from soil boring MW-5 at depths of approximately 21 ft bgs, 31 ft bgs, and

41 ft bgs and submitted to Orange Coast for analysis. No soil samples collected from the soil
boring at MW-4 were analyzed because this soil boring is located several hundred feet
downgradient of the suspected release area. The analytical results for the chemical analyses
of soil samples are summarized in Table 2. Chain-of-Custody forms and laboratory reports
for the soil samples are attached in Appendix D.

The results of chemical analyses of soil samples collected from soil boring MW-5 indicate
that trichloroethene (“TCE”) was the only analyte detected at concentrations above method
detection limits in these samples. TCE was detected in soil samples collected from soil
boring MW-5 at concentrations ranging from 11 micrograms per kilogram (“ug/kg”) to 550

ug/kg.

3.2.1. Quality Assurance/Quality Control for Soil Chemical Analyses

Standard laboratory QA/QC procedures used for the project included method blanks and
matrix spikes/matrix spike duplicates. Percent recovery of matrix spikes and matrix spike
duplicates were within acceptable ranges. No analytes were detected in the method blanks
analyzed for the project. QA/QC results are provided with the laboratory reports in
Appendix D.
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4. RESULTS OF QUARTERLY GROUNDWATER MONITORING

4.1. Measurements of Groundwater Elevation

The depth to groundwater in monitoring wells MW-1 through MW-5 was measured on 8
October and 5 November 1998. These data are provided in Table 3. Contours representing
the elevation of the groundwater table on 8 October, 5 November, and 21 December 1998 are
shown on Figures 3, 4, and 5, respectively.

As inferred from the contours of groundwater elevation shown on Figures 3, 4, and 5, the
direction of groundwater flow at the groundwater table aquifer beneath the Site appears to
range from toward the southeast to the south for the monitoring period. For the monitoring
event on 5 November 1998, the direction of flow appears to shift toward the west under the
Reliable Steel property. However, when the 5 November 1998 contours are compared to the
contours for 8 October 1998 and 21 December 1998, the groundwater elevation data for well
MW-3 on 5 November 1998 appears unusually low relative to groundwater elevations at
nearby wells MW-1 and MW-5. Therefore, the inferred direction of flow to the west in
November may be an anomaly.

For the monitoring period, the gradient of the groundwater table was observed to range from
approximately 0.006 to 0.009 feet/foot under the Webb property and from approximately
0.002 to 0.006 feet/foot under the Reliable Steel property. The depth to the groundwater
table was approximately 43 ft bgs. Based on the data in Table 3, the elevation of the
groundwater table at wells MW-1, MW-2, and MW-3 increased an average of approximately
1.3 feet from 27 February 1998 through 5 November 1998.

4.2. Analytical Results for Samples of Groundwater

4.2.1. Results for PIPP Direct-Push Groundwater Samples

The nine samples of groundwater collected using the direct-push sampling method were
analyzed by Orange Coast using EPA Method 8260 for VOCs. The results of chemical
analyses of these samples are summarized in Table 4 and results for TCE are shown on
Figure 6.

TCE was detected in groundwater samples from eight of the nine CPT locations. The highest
concentrations of TCE were detected in two groundwater samples from under the Webb
property building (CPT-6 and CPT-7). TCE was detected in the groundwater sample CPT-6
at 35,000 ug/L and in CPT-7 at 27,000 ug/L. TCE was not detected in groundwater samples
collected at 55 and 95 ft bgs at location CPT-1, the downgradient most sampling location.
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Several other VOCs were detected in these groundwater samples, as summarized in Table 4.
Some of these VOCs were detected at concentrations exceeding State of California maximum
contaminant level (“MCL”). However, the concentrations of these other VOCs are generally
much lower that the highest TCE concentrations detected in groundwater samples from the
Site.

4.2.2. Results for Quarterly Groundwater Samples from Monitoring Wells

Samples of groundwater were collected from monitoring wells MW-1 through MW-5 on 5
November 1998. In addition, a duplicate sample of groundwater was collected from well
MW-5 on 5 November 1998. All samples of groundwater were submitted to Orange Coast
for VOC analyses using EPA Method 8260. In addition, analyses for general minerals were
performed on two samples of groundwater (MW-2 and MW-4) using various EPA-approved
methods. The analytical results for groundwater samples collected during this investigation
are summarized in Tables S and 6. Concentrations of TCE detected in groundwater samples
are graphically summarized on Figure 7. Chain-of-Custody forms and laboratory reports are
attached in Appendix F.

Although several VOCs were detected in the samples of groundwater collected on 5
November 1998, TCE was the predominant VOC detected in each sample. The highest
concentration of TCE was detected in the groundwater sample from monitoring well MW-1,
at 28,000 ug/L.. The lowest concentration of TCE was detected in the sample from
monitoring well MW-4, at 6.7 ug/L. Based on groundwater gradient data, monitoring well
MW-4 appears to be located downgradient of the Webb property building where the highest
concentrations of TCE in groundwater have been detected.

In addition to TCE, tetrachloroethene (“PCE”), cis- and trans- 1,2-dichloroethene
(“c-1,2-DCE” and t-1,2-DCE”), 1,1-dichloroethene (*1,1-DCE”), and 1,1-dichloroethane
(“1,1-DCA”) were detected in the samples of groundwater collected from groundwater
monitoring wells MW-1 through MW-35. In each sample of groundwater collected, the
concentrations of these additional chemicals were generally at least a factor of ten lower than
the concentration of TCE detected in the same sample. Toluene, which was detected at a
concentration of 13 ug/L in a sample of groundwater from well MW-3 collected on 4 March
1998, was not detected above method detection limits in any of the samples collected on 5
November 1998.

As mentioned in the Phase Il Groundwater Investigation Report by EKI, dated 30 June 1998,
benzene, xylenes, and 1,2-dichloroethane (“1,2-DCA”) were detected in the samples of
groundwater collected from the former off-site wells DIAL. MW-4 and DIAL MW-5 (Dial
Corporation). These chemicals were not detected in the samples of groundwater collected
from the on-site wells (MW-1 through MW-5) on 5 November 1998.

Some of the VOCs that were detected in samples of groundwater collected during the CPT

investigation were not detected in samples of groundwater collected from monitoring wells

4Q98GW~1.D0C 4-2 13 January 1999
EKI 961025.02
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MW-1 through MW-5 during quarterly groundwater monitoring on 5 November 1998.
These chemicals are acetone, benzene, xylenes, 1,2-DCA, and methy] ethyl ketone (“MEK™).

The results of general mineral analyses are reported in Table 6. The concentrations of TDS
detected in the samples of groundwater collected from monitoring wells MW-2 and MW-4
were 2,600 and 3,600 mg/L, respectively. Previous analysis of groundwater samples from

wells MW-1, MW-2, and MW-3 measured TDS at 1,100 to 2,500 mg/L.

4.2.3. Quality Assurance/Quality Control for Groundwater Chemical Analyses

Standard laboratory QA/QC procedures used for the project included analysis of method
blanks and matrix spikes/matrix spike duplicates. Percent recovery of matrix spikes and
matrix spike duplicates was within acceptable ranges. No analytes were detected in the
method blank samples analyzed for this project. QA/QC results are provided with the
laboratory reports in Appendix F.

4Q98GW~1.D0OC 4-3 13 January 1999
EKI 961025.02
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5. SUMMARY OF FINDINGS

This investigation included a CPT soil investigation, direct-push sampling of groundwater,
installation of two new groundwater monitoring wells, and quarterly sampling and analysis
of groundwater from five monitoring wells.

The CPT investigation provided soil characterization data at boring locations on both the
Webb and Reliable Steel Properties. Previous soil borings had been on the Webb Property
only. Soil present in the vadose zone beneath the Site is characterized by interbedded clay,
silt and sand layers. At some depths, predominantly clayey or sandy soils are present and
may be continuous throughout the investigation area. A layer of variable thickness
consisting predominately of clay, silty clay, and clayey silt appears to be present between 20
to 30 ft bgs throughout the Site.

Samples of groundwater were collected at nine boring locations using a direct-push sampling
method in conjunction with the CPT investigation. The results of groundwater sample
analyses appear to be generally consistent with sampling from groundwater monitoring
wells. Data from the direct-push sampling of groundwater are summarized on Table 4 and
Figure 6.

Two new groundwater monitoring wells were installed on the Reliable Steel property. Well
MW-4 was installed at a location that appears to be downgradient of the area of highest
concentrations of TCE detected in groundwater (i.e. southeast of MW-1) beneath the Webb
property. Well MW-5 was installed east of well MW-1. Both wells were constructed
similarly to previously installed wells MW-1, MW-2, and MW-3 and are screened across the
groundwater table.

Monthly gauging of the groundwater table elevation was performed on 8 October, 5
November, and 21 December 1998. Quarterly groundwater sampling was performed on 5
November 1998. The direction of groundwater flow was estimated to range from toward the
south to southeast under the Webb property. The direction of groundwater flow under the
Reliable Steel property appeared to vary during the monitoring period. The groundwater
elevation data from 5 November 1998 suggest that groundwater flow is toward the southwest
under the Reliable Steel property. However, the 21 December 1998 data indicate that
groundwater flow is toward the south, which is consistent with the data collected at the Webb

property.

Analytical results for groundwater samples collected during the direct-push sampling
investigation and quarterly monitoring indicate that several VOCs are present in groundwater
beneath the Site. The results of these analyses are generally consistent with prior sampling
and analysis of groundwater from the Site.

4Q98GW~1.D0C 5-1 13 January 1999
EKI 961025.02
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Concentrations of TCE in groundwater are significantly higher than concentrations of the
other detected VOCs. The highest concentrations of TCE in groundwater were detected in
samples collected near the building on the Webb property (MW-1 at 28,000 ug/L, CPT-6 at
35,000 ug/L. and CPT-7 at 27,000 ug/L). As indicated by the data shown on Figure 7,
concentrations of TCE in groundwater appear to decrease significantly to the south and
southeast, downgradient of the Webb property. TCE was detected at 6.7 ug/L in a
groundwater sample collected from well MW-4 and was not detected in groundwater
samples collected at approximately 55 and 95 ft bgs at CPT-1. Concentrations of TCE in
groundwater to the east (MW-5 at 5,000 ug/L), west (MW-3 at 2,300 ug/L), and north (MW-
2 at 3,200 ug/L) of the Webb property building are approximately an order of magnitude
lower than the highest concentrations of TCE in groundwater at the Site.

Other VOCs detected in samples of groundwater collected at the Site include PCE, c-1,2-
DCE, t-1,2-DCE, 1,1-DCA, 1,2 DCA, 1,1-DCE, acetone, benzene, xylenes, toluene, and
MEK. The detected concentrations of these VOCs are significantly less than the
concentration of TCE in groundwater at the Site.

A general mineral analysis was performed on two groundwater samples from MW-2 and
MW-4. Total dissolved solids concentrations were 2,600 and 3,600 mg/kg, respectively, for
these samples. Previous analysis of groundwater samples from the Site measured TDS
concentrations ranging from 1,100 mg/L (well MW-2) to 6,300 mg/L (former Dial well
MW-5). State Water Resources Control Board Policy (State Board Resolution No. 88-63),
adopted by the RWQCB Basin Plan dated 13 June 1994, indicates that groundwater with a
TDS concentration greater than 3,000 mg/L is not suitable as a source of drinking water.

4Q98GW-~1DOC 5-2 13 January 1999
EKI 961025.02
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Well Construction Details

TABLE 1

Additional Groundwater Investigation and

Quarterly Monitoring Report for October to December 1998
Jervis B. Webb Company, 5030 Firestone Boulevard, South Gate, California

Boring Boring Casing |Perforated Perforation

Installation| Depth | Diameter | Diameter | Interval | Casing | Screen Size Filter Pack Surface
Well ID Date (ftbgs) { (inches) | (inches) | (ftbgs) | Material| Material| (inches) Material Completion
MW-1 2/25/98 73 10-1/4 4 40-70 PVC PVC 0.010 #1C Lonestar| 12" EMCO
MW-2 2/25/98 73 10-1/4 4 40 -70 PVGC PVC 0.010 #1C Lonestar | 12" EMCO
MW-3 2/25/88 73 10-1/4 4 40 - 70 PVGC PVC 0.010 | #1C Lonestar| 12" EMCO
MW-4 10/28/98 71 10-1/4 4 40-70 PVC PVC 0.010 #1C Lonestar| 12" EMCO
MW-5 10/28/98 71 10-1/4 4 40-70 PVC PVGC 0.010 #1C Lonestar} 12" EMCO

NOTES; Abbreviations: ft bgs = feet beneath the ground surface
PVC = polyvinyl chloride

é?(?%tg; gé)g,soz Page 1 of 1 13 January 1999
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TABLE 2

Analytical Results for Samples of Soil

Additional Groundwater Investigation and
Quarterly Monitoring Report for October to December 1998

Jervis B. Webb Company, 5030 Firestone Boulevard, South Gate, California

Concentration
Boring Sample Depth PCE TCE
Number | Number | (ft. bgs) (ug/kg) {ug/kg)
MW-5 MW-5-21 21 <25 22
MW-5 MW-5-31 31 <25 11
MW-5 MW-5-41 M <50 550
NOTES: Abbreviations: PCE = tetrachloroethene

TCE = trichloroethene
ft bgs = feet beneath ground surface
ug/kg = micrograms per kilogram

1. Chemical analyses were performed by Orange Coast Analytical, Inc. using EPA Method 8010.

2. Samples from boring MW-5 collected on 28 November 1988.

3. Sample depth is indicated in the sample name. Depth is indicated by the last number separate
a hyphen in each sample description. (i.e. sample MW-5-21 collected at 21 ft bgs.

4G98ta~1.xis Page 1 of 1
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TABLE 3

Groundwater Elevations in Monitoring Wells

Additional Groundwater Investigation and

Quarterly Monitoring Report for October to December 1998
Jervis B. Webb Company, 5030 Firestone Boulevard, South Gate, California

Elevation of Depthto | Elevation of
Top-of-Casing| Water |Water Surface
Well ID Date {ft msl) {ft bgs) (ft bgs) Comments

MW-1 2/27/98 106.09 44.79 61.30
3/2/98 106.09 44.82 61.27
3/4/98 106.09 44.58 61.51
4/8/98 106.09 44 .57 61.52
5/20/98 106.09 43.99 62.10
10/8/98 106.09 43.38 62.71
11/5/98 106.09 43.14 62.95
12/21/98 106.09 43.37 62.72
MwW-2 2/27/98 106.65 44,02 62.63
3/2/98 106.65 44.06 62.59
3/4/98 106.65 4413 62.562

4/8/98 106.65 NR - Truck parked on well.
5/20/98 106.65 43.51 63.14
10/8/98 106.65 42.84 63.81
11/5/98 106.65 42.64 64.01
12/21/98 106.65 42.69 63.96
MW-3 2/27/98 105.87 44.55 61.32
3/2/98 105.87 44.56 61.31
3/4/98 105.87 44.40 61.47
4/8/98 105.87 44.39 61.48
5/20/98 105.87 43.80 62.07
10/8/98 105.87 43.26 62.61
11/5/98 105.87 43.60 62.27
12/21/98 105.87 43.33 62.54
MW-4 11/3/98 104.72 42.77 61.95
11/5/98 104.72 42.64 62.08
12/21/98 104.72 42.93 61.79
MW-5 11/3/98 106.13 43.32 62.81
11/5/98 106.13 43.30 62.83
12/21/98 106.13 43.58 62.55

NOTES: Abbreviations: ft msl = feet above mean sea level

ft bgs = feet beneath ground surface

1. Monitoring well northing and easting coordinates and top-of-casing elevations for wells
MW-1, MW-2, and MW-3 were surveyed on 6 March 1988 by Rattray & Associates, Inc.
Coordinates and elevations for wells MW-4 and MW-5 were surveyed by
Rattray & Associates, Inc on 21 December 1998.

4q9Bta~1.xls
EKI 961025.02 Page 1 of 1 13 Janhuary 1999
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TABLE 5
Analytical Results for Monitoring Well Groundwater Samples

Additional Groundwater Investigation and Quarterly Monitoring Report for October to December 1998
Jervis B. Webb Company, 5030 Firestone Boulevard, South Gate, California

Analyte Concentration
Sample Sample | Benzene | Toluene* | Xylenes | 1,1-DCA | 1,2-DCA | 1,1-DCE { ¢-1,2-DCE | t-1,2-DCE PCE TCE TDS
Well ID Number Date {ugh) (uglL) {ugl) {ugh) {ugh) {ugl) (ugn) (ug/L) {ugl) {ugh) (mg/L)
MW-1 MW-1-0304 3/4/98 <0.5 <0.5 <05 <0.5 <0.5 220 130 <0.5 140 24,000 -
MW-1-0304DUP 3/4/98 <0.5 <05 <0.5 <0.5 <0.5 210 150 <05 160 25,000 -
MW-1-0520 5/20/98 <125 <125 <125 <125 <125 160 130 <125 <125 24,000 1,500
MW-1 11/5/08 <125 <125 <125 <125 <125 140 160 <125 170 28,000 -
MW-2 MW-2-0304 3/4/98 <0.5 <0.5 <0.5 13 <0.5 34 65 <0.5 <0.5 2,700 -
MW-2-0520 5/20/98 <10 <10 <10 14 <05 a8 68 <10 <10 3,000 2,500
MW-2 11/5/98 <10 <10 <10 13 <10 36 68 <10 <10 3,200 2,600
MW-3 MW-3-0304 3/4/98 <0.5 13 <0.5 14 <0.5 82 200 <0.5 <0.5 2,800 -
MW-3-0520 5/20/98 <10 <10 <10 13 <0.5 58 230 15 <10 2,800 1,100
MW-3 11/5/98 <10 <10 <10 11 <10 66 240 18 <10 2,300 -
MW-4 MW-4 11/5/98 <0.5 <0.5 <0.5 <05 <0.5 <0.5 0.67 <0.5 <0.5 6.7 3,600
MW-5 MW-5 11/5/98 <25 <25 <25 <25 <25 42 380 30 <25 5,000 -
MW-5-DUP 11/5/98 <25 <25 <25 <25 <25 40 360 29 <25 4,800
Califomia MCL 1 150 1750 5 0.5 6 6 10 5 5
NOTES: Abbreviations: xylenes = total xylene isomers PCE = tetrachloroethene
1,1-DCA = 1,1-dichloroethane TCE = trichloroethene
1,1-DCE = 1,1-dichloroethene 1,1,1-TCA = 1,1,1-trichloroethane
1,2-DCA = 1,2-dichloroethane TDS = total dissolved solids
¢-1,2-DCE = cis-1,2-dichloroethene ug/L = micrograms per liter
t-1,2-DCE = trans-1,2-dichloroethene mg/L = milligrams per liter
VOCs = volatile organic compounds -- indicates not analyzed

1. Analyses performed by Orange Coast Analytical, Inc. using EPA Method 8260 for VOCs and EPA Method 160.1 for TDS.
2. California maximum contaminant levels ("MCLs") are as reported in the Drinking Water Standards and Health Advisories Table
by U.S. EPA Region IX, dated June 1998.

4q98ta~1.xls
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TABLE 4

Analytical Results for Direct-Push Groundwater Samples

Additional Groundwater Investigation and Quarterly Monitoring Report for October to December 1998
Jervis B. Webb Company, 5030 Firestone Boulevard, South Gate, California

026000

PIPP Sample | Depth Volatile Organic Compounds - EPA Method 8260 (ug/L)

Location | Date | (ftbgs) | Acetone | MEK |Benzene|Toluene] Xylenes | 1,1-DCA|1,2-DCA[1,1-DCE|c-1,2-DCE| t-1,2-DCE| PCE | TCE
CPT-1 10/1/98 55 170 4.6 1.6 <0.5 1.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
CPTA1 10/1/98 95 8.1 <1 <0.5 <0.5 <0.5 <0.5 53 <0.5 <0.5 <0.5 <0.5 <0.5
CPT-2 10/1/98 55 300 35 <1 1.1 <1 <1 <1 <1 <1 <1 <1 1.6
CPT-3  10/1/98 55 170 2.7 0.58 0.55 0.66 <0.5 <0.5 <0.5 2.6 <0.5 <0.5 6.3

CPT-4A  10/1/98 55 95 2.2 <1 1.1 1.2 1.2 <1 4.1 1" <1 <1 220

CPT-4B  10/1/98 55 80 84 <1 <1 <1 1.1 <1 3.4 10 <1 <1 200
CPT-5 10/1/98 55 480 <25 <13 <13 <13 <13 <13 <13 110 <13 <13 3,800
CPT-6  10/2/98 55 <400 <200 <100 <100 <100 240 <100 <100 130 <100 110 35,000
CPT-7 10/2/98 55 <500 <260 <125 <125 <125 160 <125 <125 190 <125 <125 27,000
CPT-8 10/2/98 55 16 <1 <0.5 <0.5 <05 1.4 <0.5 6.7 1 1.3 <0.5 140
CPT-9 10/2/98 55 490 7.7 <1 <1 <1 <1 <1 <1 <1 <1 <1 9.1

California MCL none none 1 150 1,750 5 05 6 6 10 5 5
NOTES: Abbreviations: PIPP = Push-In Plastic Piezometer 1,2-DCA = 1,2-Dichloroethane
ft bgs = feet below ground surface 1,1-DCE = 1,1-Dichloroethene
ug/L = micrograms per liter c-1,2-DCE = cis-1,2-Dichloroethene
MEK = Methyl ethyl ketone (2-butanone)  t-1,2-DCE = trans-1,2-Dichloroethene
Xylenes = Tota!l xylenes PCE = Tetrachloroethene
1,1-DCA = 1,1-Dichloroethane TCE = Trichloroethene

1. Sample CPT-4B is a duplicate of sample CPT-4A.

2. Chemical analyses were performed by Orange Coast Analytical, Inc. in Tustin, California

3. California maximum contaminant leveis ("MCLs") are as reported in the Drinking Water Standards and Health Advisories Table
by U.S. EPA Region IX, dated June 1998. “none" indicates that no MCL {California or federal) has been established.

4q98ta~1.xls
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TABLE 6
Analytical Results for General Minerals

in Groundwater Samples

Additional Groundwater Investigation and

Quarterly Monitoring Report for October to December 1998
Jervis B. Webb Company, 5030 Firestone Boulevard, South Gate, California

Well ID
Analyte EPA MW-2 MW-4
Method (mg/L) (mg/L)
Alkalinity 310.1 720 920
Calcium 200.7 130 370
Chleride 325.3 51 86
Copper 200.7 <0.01 <0.01
Fluoride 340.1 <0.1 <0.1
Iron 200.7 0.47 0.66
Magnesium 200.7 94 190
Manganese 200.7 0.93 108
MBAS(Surfactants) 425.1 <0.05 <0.05
Nitrate 353.3 <0.01 <0.01
pH 150.1 7.3 7.1
Phosphate 365.2 0.48 0.18
Potassium 258.1 8.7 19
Sodium 273.1 640 480
Specific Conductance 120.1 4200 5700 | umhos/cm
Sulfate 375.4 1300 1850
Total Hardness 130.2 710 1800
Zinc 200.7 <0.01 <0.01

NOTES: mg/L = milligrams per liter

1. Samples were collected on 5 November 1998 and analyzed by
Orange Coast Analytical, Inc. of Tustin, California.

4q98ta~1.xls

El 961025.02 Page 1of 1 13 January 1999

000921



000922



2 R

86 E ey
r__‘_\t"-'

I'Blnr-
-L-SCh S SANT, 4 '

4

PCivic
_ Center

@

i i | : . -
Py TS A "/_/ X
,." i}. .I‘r_—-a-— i ~\\ -t

"[ t Flre
Statian

Jr High Yo ,,’I

‘\\\
Lo sdni r‘OS
7\ ﬁi&ﬁfe Hal

' ‘r' ‘v‘ |
' “”Lﬂtsromfausﬂ SC"II
e S AVE.

4 Erler &
Kalinowski, Inc.
Site Location Map

0 2,000 4,000

e e ]
(Approximate Scale in Feet)

Jervis B. Webb Company
South Gate, California

Source: U.S.G.S 7.5 Minute Series "South Gate” January 1999
Quadrangle, 1964, photorevised 1981. EK 9531025-02
Figure 1

000923



LEGEND

PIPP Groundwater Sample Location
Groundwater Monitoring Well

— --— Property Line/Boundory

Notes:
1. All locations are approximate.

Erler &
Kalinowskli, Inc.

CPT Groundwater Sampling and
Monitoring Well Locations

Jervis B. Webb Company
South Gate, California
January 1999
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Figure 2
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LEGEND

Contour Representing the Elevation
/" of the Groundwater g|'ab|e in Feet Erler &
Above Mean Sea Level (msl) KaIInOWSKI' Inc_
MW-3  Groundwater Monitoring Well :
(62.61) with Groundwater Elevation (msl) Elev.?;'gl'; ?)]:1 tgeo(g{gggfv:%tgé
—--—  Property Line/Boundary
Notes: Jervis B. Webb Company
1. All locations are gpproximate. South Gthe’ thf;);ng'g
2. Wells MW—4 and MW—5 had not yet been instolled on 8 October 1998. EKTngg'II—OZS.OZ

Figure 3
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LEGEND ) )
Contour Representmgr the Elevation
/"’ of the Groundwater Table in Feet
Above Mean Sea Level (msl)
MW-=3  Groundwater Monitoring Well
(62.61) with Groundwater Elevation (msl}

—--— Property Line/Boundary

Notes:
1. All locations are approximate.

Erler &
Kalinowski, Inc.

Elevation of the Groundwater
Table on 5 November 1998

Jervis B. Webb Company
South Gate, Cdlifornia

January 1899
EKl 961025.02

Figure 4
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LEGEND
Contour Representingr the Elevation
/" of the Groundwater Table in Feet
Above Mean Sea Level (msl)
_¢_MW—3 Groundwater Monitoring Well
(62.61) with Groundwater Elevation (msl)

—--— Property Line/Boundary

Notes:
1. All locations are approximate.

Eriler &
Kalinowski, Inc.

Elevation of the Groundwater
Table on 21 December 1998

Jervis B. Webb Company
South Gate, California

January 1998
EKI 961025.02

Figure 5
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LEGEND
. Erler &
-+- PIPP Groundwater Sample Location

¢— Groundwater Monitoring Well KalanWSKl, |l'IC.

— —-— Property Line/Boundary Concentrations ogeiggggr?:fﬁgg
Groundwater Samples

Jervis B. Webb Company
South Gate, Cdlifornia

Notes: January 1999
1. All locations are approximate. EKI 961025.02
2. Concentrations shown in units of micrograms per liter. Figure 6
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2. Groundwater sampling at former Dial Corporation wells MW—4
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Kalinowski on 20 May 1998.

3. PIPP semples of groundwater collected on 1 and 2 October 1998.
TCE = trichloroethene ug/L = micrograms per liter

Concentrations of Trichloroethene

Erler &
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Detected in Monitoring Well
Groundwater Samples

Jervis B. Webb Company
South Gate, California

January 1999
EKI 961025.02

Figure 7
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Holguin, Fahan & Associates CPT Test Data and Interpretations
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|- |HOLGUIN, FAHAN & ASSOCIATES, INC.

y - = N

il | CONE PENETROMETER TESTING AND DIRECT-PUSH SAMPLING GROUP

16570 Aston Street ¢ Irvine, California 92606 ¢ (949) 442-6665 « FAX (949) 724-0446

October 16, 1998

Mr. Rob Hesse RECE%VED

Erler & Kalinowski, Inc.
29581 28t Street } OCT 19 1998

Suite 1020 . |
| EALER & KALINOWSKI, INC,

Santa Monica, CA 90405
PROJECT NAME: CPT and GW Sampling at the Webb Site ~ ;  SANTA HONICA OFFICE
PROJECTNO.: 96102502

Dear Mr. Hesse:

Enclosed please find copies of the cone penetrometer testing (CPT) data for the above
referenced project along with a copy of the corresponding invoice.

The cone penetrometer testing conducted for this project consisted of pushing an
insfrumented cone-tipped probe info the ground while simuttaneously recording the
resistance to penetration at the cone tip and dlong the friction sleeve.

The cone penetrometer testing described in this report was conducted in general
accordance with the current ASTM specifications (ASTM D5778-95 and D3441-94) using an
electronic cone penetrometer.

The CPT equipment operated by Holguin, Fahan & Asscciates, Inc. (HFA) consists of a cone
assembly mounted at the end of a series of hollow sounding rods. A set of hydraulic rams is
used to continuously push the cone and rods into the soil at a rate of 20-mm per second
(approximately four feet per minute) while the cone tip resistance and sleeve friction
resistance are recorded every 50-mm (approximately two inches) and stored in digital form.
A specially designed ail wheel drive 23-ton truck provides the required reaction weight for
pushing the cone assembly and is also used to transport and house the test equipment.

The cone penetrometer assembly used for this project consists of a conical tip and a
cylindrical friction sleeve. The conical tip has a 60° apex angle and a diameter of 35.6-mm
(1.40-inch) resulting in a projected cross-sectional area of 10 cm? (1.5 square inches). The
cylindrical friction sleeve is 133-mm (5.25-inch) in length and has an outside diameter of
35.8-mm (1.41-inch), resulting in a surface area of 180 cm? (23 square inches).

The interior of the cone penetrometer is instrumented with sirain gauges that allow
simultaneous measurement of cone tip and friction sleeve resistance during penetration.
Continuous electric signals from the strain gauges are fransmitted by a shielded cable in the
sounding rods to the PC-based data acquisition hardware in the CPT truck. The sounding log is
also displayed on a monitor,

e gk g, e
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The CPT data processing Is performed using the truck mounted computer based data
acquisition and presentation system. The computer generated graphical logs include cone
resistance, friction resistance, friction ratio, and pore pressure ratio versus depth at a user
selectable scale.

Soil behavior type interpretations are based on the following reference: Robertson, P.K. and
Campanella, R.C., 1989, "Guidelines for Geotechnical Design using the Cone Penetrometer
Test and CPT with Pore Pressure Measurement.” Soil Mechanics series No. 120, Civil
Engineering Department, University of British Columbia, Vancouver, B.C., V6T 124, September
1989,

Inferpretations and plotfing has been done using HFA's proprietary data interpretation and
presentation software. It is important to note that the data is not averaged. All interpretations
are point interpretations af the corresponding depth listed.

It is also important to note that the soll behavior type correlations are based on a combination
of theory, field research, research performed under laboratory conditions, and literature
review. The information presented in the tabulated and/or graphical logs should, therefore,
be viewed as a guideline rather than as precise measurements.

Some care Is recommended when using the soil behavior type interpretations. If a tabulation
depth happens fo fall on ¢ soil layer interface, or a seam of soil differing from the rest of the
layer, the tabulated data can be misleading. The solution to this problem is the proper use of
the graphical CPT logs. The fip and sleeve penetration resistance logs are the primary source
of profile description; the soil behavior type logs are supplemental. The graphical logs of fip
and sleeve resistance should be examined and layer boundaries delineated in accordance
with the project requirerments. The 50il behavior type interpretations are only representative of
the response of the soil to the large shear deformations imposed during cone penetration.
This is not necessarily a prediction of grain size distribution. However, it has been found that
the interpreted soil behavior types generally agree well with the soil types defined in
accordance with the grain size distribution methods such as used in the Unified Soil
Classification System,

Limitations

Holguin, Fahan & Associates, Inc. (HFA) presents the attached data in accordance with
ASTM Standards D5778-95 and D3441-94 and generally accepted cone penetrometer testing
practices and standards. The attached data further relates only to the specific project and
location discussed in the data. Judgement may be required fo verify the CPT scil behavior
interpretations.

The "Client* may distribute this data or excerpts therefrom provided the following statement is
prominently displayed and included with the distribution:
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_* HOLGUIN, Mr. Rob Hesse

"Neither CLIENT nor HFA make any guarantee or warranty, express or implied,
regarding this data. THE USE OF THIS INFORMATION SHALL BE AT THE USER’S SOLE
RISK REGARDLESS OF ANY FAULT OR NEGUGENCE OF THE CLIENT OR HFA."

Please feel free to call if you have any questions.
Respectfully submitted,

Gori !

h Agrawdl, Ph.D, P.E.
Operations Manager & Geotechnical Services Manager
Holguin, Fahan & Associates, Inc.

\Enclosures
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E *
* CPT INTERPRETATIONS *
%* *
* SOUNDING : CPT-1 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR *
* DATE/TIME: 10-01-98 06:49 *
* *
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PAGE 1 of 4
DEPTH DEPTH TIP FRICTION SOIL BEHAVIOR TYPE N{60) N1(60) Dr Su PH1
RESISTANCE RATIO
(m) (ft) (tsf) %) (%) (tsf) (Degrees)
.150 49 .00 .00 0 0 0
.300 .98 .00 .00 0 0 .0
450 1.48 56.21 2.99 SANDY SILT to CLAYEY SILT 22 36 3.7
600 1.97 46.72 2.03 SANDY SILT to CLAYEY SILT 19 30 3.1
750 2.46 33.93 3.27 CLAYEY SILT to SILTY CLAY 17 27 2.3
900 2.95 18.21 3.79 CLAY to SILTY CLAY 12 19 1.2
1.050 3.44 32.87 2.56 SANDY SILT to CLAYEY SILT 13 21 2.2
1.200 3.94 37.33 3.16 CLAYEY SILT to SILTY CLAY 19 30 z2.5
1.350 4.63 3.3 2.97 CLAYEY SILT to SILTY CLAY 16 25 2.1
1.500 4.92 27.72 2.67 CLAYEY SILT to SILTY CLAY 14 22 1.8
1.650 5.41 28.72 2.54 CLAYEY SILT to SILYY CLAY 14 23 1.9
1.800 5.91 33.21 2.83 CLAYEY SILT to SILTY CLAY 17 27 2.2
1.950 6.40 39.64 2.52 SANDY SILT to CLAYEY SILT 16 25 2.6
2.100 6.89 59.55 2.22 SANDY SILT to CLAYEY SILT 24 38 2.9
2.250 7.38 80.73 2.06 SILTY SAND to SANDY SILT 27 41 70 43.5
2.400 7.87 98.02 1.80 SILTY SAND to SANDY SILT 33 49 76 44 .0
2.550 8.37 66.81 2.16 SILTY SAND to SANDY SILT 22 32 65 42.0
2.700 8.86 40.26 2.68 SANDY SILT to CLAYEY SILT 16 23 2.7
2.850 9.35 50.82 2.54 SANDY SILT to CLAYEY SILT 20 28 3.4
3.000 9.84 16.19 2.04 CLAYEY SILT to SILTY CLAY 8 11 1.2
3.150 10.33 17.04 1.94 CLAYEY SILT to SILTY CLAY 9 11 1.3
3.300 10.83 35.37 2.52 SANDY SILT to CLAYEY SILT 14 18 2.3
3.450 11.32 59.00 3.15 SANDY SILT to CLAYEY SILT 24 29 3.4
3.600 11.81 29.68 3.54 CLAYEY SILT to SILTY CLAY 15 18 1.9
3.750 12.30 101.53 2.35 SILTY SAND to SANDY SILT 34 40 72 42.0
3.900 12.80 102.82 2.77 SANDY SILT to CLAYEY SILT 41 48 6.0
4.050 13.29 24.28 4,41 CLAY to SILTY CLAY 16 19 1.6
4,200 13.78 9.54 2.3 CLAY to SILTY CLAY ] 7 .7
4.350 14.27 24.92 2.77 CLAYEY SILT to SILTY CLAY 12 14 1.6
4.500 14.76 31.38 3.57 CLAYEY SILT to SILTY CLAY 16 17 2.0
4.650 15.26 42.53 2.87 SANDY SILT to CLAYEY SILT 17 18 2.8
4.800 15.75 38.86 3.73 CLAYEY SILT to SILTY CLAY 19 20 2.2
4.950 16.24 53.39 2.72 SANDY SILT to CLAYEY SILT 21 22 3.5
5.100 16.73 61.76 3.19 SANDY 'SILT to CLAYEY SILT 25 25 3.6
5.250 17.22 28.02 4.68 CLAY 28 28 1.6
5.400 i7.72 83.34 3.02 SANDY SILT to CLAYEY SILT 33 33 4.8
5.550 18.21 46.16 3.53 CLAYEY SILT to SILTY CLAY 23 23 2.7
5.700 18.70 16.87 2.55 CLAYEY SILT to SILTY CLAY 8 8 1.1
5.850 19.19 12.02 4.24 CLAY 12 1 7
6.000 19.69 16.72 3.35 CLAY to SILTY CLAY 11 10 1.0
6.150 20.18 16.17 3.03 CLAYEY SILT to SILTY CLAY 8 8 1.0

TOP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(50) = EQUIVALENT SPT VALUE (40% Energy)

N1¢60) = OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE (60% Energy)
Dr = OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY

Su = OVERBURDEN NORMALIZED UNDRAINED SHEAR STRENGTH

PH1 = OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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PAGE 2 of 4
SOUNDING : CPT-1

DEPTH DEPTH TIpP FRICTION SOIL BEHAVIOR TYPE N(60) N$¢{60) Dr Su PHI
RESISTANCE RATIO
(m) (ft) (tsf) (%) (X) (tsf) (Degrees)

6.300 20.67 11.85 3.04 CLAY to SILTY CLAY 8 7 .7

6.450 21.16 10.71 2.61 CLAY to SILTY CLAY 7 4] .8

6.600 21.65 28.40 3.49 CLAYEY SILT to SILTY CLAY 14 13 1.8

6.750 22.15 21.65 4.80 CLAY 22 19 1.4

6.900 22.64 13.45 3.2 CLAY to SILTY CLAY 9 8 .8

7.050 23.13 45.72 3.06 CLAYEY SILT to SILTY CLAY 23 20 3.0

7.200 23.62 61.57 3.96 CLAYEY SILT to SILTY CLAY 3 26 3.5

7.350 24.11 102.61 3.00 SANDY SILT to CLAYEY SILT 41 35 6.0

7.500 264.61 123.07 3.10 SANDY SILT to CLAYEY SILT 49 41 7.2

7.650 25.10 67.56 3.49 CLAYEY SILT to SILTY CLAY 34 28 3.9

7.800 25.59 12.26 4.32 CLAY 12 10 .7

7.950 26.08 12.60 6.03 CLAY 13 10 7

8.100 26.57 30.74 4.55 CLAY to SILTY CLAY 20 17 1.7

8.250 27.07 15.25 2.36 CLAYEY SILT to SILTY CLAY 8 6 1.1

8.400 27.56 11.88 3.79 CLAY 12 9 .7

8.550 28.05 13.38 3.36 CLAY to SILTY CLAY 9 7 .8

8.700 28.54 10.96 3.47 CLAY 11 14 .6

8.850 29.04 13.28 3.46 CLAY to SILTY CLAY 4 7 .8

9.000 29.53 15.57 3.08 CLAY to SILTY CLAY 10 8 .9

9.150 30.02 19.33 3.26 CLAYEY SILT to SILTY CLAY 10 7 1.2

9.300 30.51 28.09 3.77 CLAY to SILTY CLAY 19 14 t.8

9.450 31.00 36.24 3.50 CLAYEY SILT to SILTY CLAY 18 14 2.3

9.600 31.50 78.05 2.59 SANDY SILT to CLAYEY SILT L3 23 5.1

9.750 31.99 108.45 2.75 SANDY SILT to CLAYEY SILT 43 32 6.3

2.900 32.48 141.75 2.66 SILTY SAND to SANDY SILT 47 35 68 38.5
10.050 32.97 165.14 2.74 SILTY SAND to SANDY SILT 55 40 72 39.5
10.200 35.46 173.70 2.98 SILTY SAND to SANDY SILT 58 42 3 39.5
10.350 33.96 187.83 2.80 SILTY SAND to SANDY SILT &3 45 75 39.5
10.500 34.45 211.1 2.74 SILTY SAND to SANDY SILT 70 50 79 40.5
10.650 34.94 197.90 2.68 SILTY SAND to SANDY SILT 66 &7 77 40.0
10.800 35.43 206.07 2.80 SILTY SAND to SANDY SILT &9 48 77 40.0
10.950 35.93 238.58 3.1 SILTY SAND to SANDY SILT 80 55 81 £1.0
11.100 36.42 232.40 3.04 SILTY SAND to SANDY SILT 77 54 81 40.5
11.250 36.91 205.52 2.85 SILTY SAND to SANDY SILT 69 47 77 39.5
11.400 37.40 184.60 2.67 SILTY SAND to SANDY SILT 62 42 74 39.0
11.550 37.89 74.36 4.21 CLAYEY SILT to SILTY CLAY 37 25 4.2

11.700 38.39 20.37 2.21 CLAYEY SELT to SILTY CLAY 10 7 1.5

11.850 38.88 40,98 3.54 CLAYEY SILT to SILTY CLAY 20 14 2.6

12.000 39.37 54.77 3.72 CLAYEY SILT to SILTY CLAY 27 18 3.1

12.150 39.86 88.65 3.44 SANDY SILT to CLAYEY SILT 35 23 5.1

12.300 40.35 64.58 3.62 CLAYEY SILT to SILTY CLAY 32 21 3.7

12.450 40.85 B82.41 3.28 SANDY SILT to CLAYEY SILT 33 22 4.7

12.600 41.34 97.85 2.51 SILTY SAND to SANDY SILT 33 21 54 36.5
12.750 41.83 90.06 3.52 SANDY SILT to CLAYEY SILT 36 23 5.2

12.900 42.32 30.59 4.32 CLAY to SILTY CLAY 20 13 1.7

13.050 42.81 37.54 4.21 CLAY to SILTY CLAY 25 16 2.1

13.200 43.31 62.82 2.80 SANDY SILT to CLAYEY SILT 25 16 4.0

13.350 43.80 51.20 3.6% CLAYEY SILT to SILTY CLAY 26 16 2.9

13.500 4429 99.70 3.04 SANDY SILT to CLAYEY SILT 40 25 5.7

13.650 44 .78 52.05 3.94 CLAYEY SILT to SILTY CLAY 26 16 2.9

*INDICATES QVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (40% Energy)

N1(60) = OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE (60% Energy)
Dr = OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY

Su = OVERBURDEN NORMALIZED UNDRAINED SHEAR STRENGTH

PHI = OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanelia, 1989,
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PAGE 3 of 4
SOUNDING : CPT-1

DEPTH DEPTH TIP FRICTION SOIL BEHAVIOR TYPE NCG0)Y  N1(60) or Su PHI
RESISTANCE  RATIO
(m} (ft) (tsf) (X) (%) (tsf) (Degrees)
13.800 45.28 119.49 2.97 SANDY SILT to CLAYEY SILT 48 30 6.9
13.950 45.77 115.49 3.07 SANDY SILT to CLAYEY SILT 46 29 6.6
14.100 46,26 41.36 5.32 CLAY 41 26 2.3
14.250 46.75 20.29 3.8 CLAY to SILTY CLAY 14 8 1.2
14.400 47.24 26.94 4.05 CLAY to SILTY CLAY 18 1 1.6
14.550 47.74 38.94 4.06 CLAYEY SILT to SILTY CLAY 19 12 2.1
14.700 48.23 21.18 4.01 CLAY to SILTY CLAY 14 9 1.2
14.850 48.72 7%.73 3.36 SANDY SILT to CLAYEY SILT 32 20 4.5
15.000 49.21 120.44 3.19 SANDY SILT to CLAYEY SILT 48 30 6.9
15.150 49.70 68.62 4.72 CLAY to SILTY CLAY 46 28 3.9
15.300 50.20 27.32 5.42 CLAY 27 17 1.4
15.450 50.6% 66.64 4.49 CLAYEY SILT to SILTY CLAY 33 20 3.7
15.600 51.18 52.79 3.94 CLAYEY SILT to SILTY CLAY 26 16 2.9
15.750 51.67 41.47 3.06 CLAYEY SILT to SILTY CLAY 21 13 2.6
15.900 52.17 58.89 3.33 CLAYEY SILT to SILTY CLAY 29 18 3.3
16.050 52.66 56.68 © 3.95 CLAYEY SILT to SILTY CLAY 28 17 3.2
16.200 53.15 26.36 3.07 CLAYEY SILT to SILTY CLAY 13 8 1.6
16.350 53.64 28.21 3.44 CLAYEY SILT to SILTY CLAY 14 9 1.7
16.500 54.13 27.49 3.56 CLAYEY SILT to SILTY CLAY 14 8 1.6
16.650 54.63 92.12 3.19 SANDY SILT to CLAYEY SILT 37 22 5.2
16.800 55.12 70.60 3.24 SANDY SILT to CLAYEY SILT 28 17 4.0
16.950 55.61 29.47 4.78 CLAY 29 18 1.5
17.100 56.10 72.72 3.81 CLAYEY SILT to SILTY CLAY 36 22 4.1
17.250 56.59 61.33 3.88 CLAYEY SILT to SILTY CLAY 3 18 3.4
17.400 57.09 59.08 4.15 CLAYEY SILT to SILTY CLAY 30 18 3.3
17.550 57.58 82.41 4.00 CLAYEY SILT to SILTY CLAY 41 24 4.7
17.700 58.07 99.49 3.58 SANDY SILT to CLAYEY SILT 40 23 5.7
17.850 58.56 44 .55 4.04 CLAYEY SILT to SILTY CLAY 22 13 2.4
18.000 59.06 51.09 2.590 SANDY SILT to CLAYEY SILT 20 12 3.2
18.150 59.55 39.28 5.02 CLAY 39 23 2.1
18.300 60.04 99.57 3.32 SANDY SILT to CLAYEY SILT 40 23 5.7
18.450 60.53 92.95 4.0 CLAYEY SILT to SILTY CLAY 46 27 5.3
18.600 61.02 72.66 3.99 CLAYEY SILT to SILTY CLAY 36 21 4.1
18.750 61.52 57.47 3.78 CLAYEY SILT to SILTY CLAY 29 17 3.2
18.900 62.01 45.17 4.12 CLAYEY SILT to SILTY CLAY 23 13 2.4
19.050 62.50 128.08 2.98 SANDY SILT to CLAYEY SILT 51 30 7.3
19.200  62.99 154.02 2.96 SANDY SILT to CLAYEY SILT 62 36 8.8
19.350  63.48 110.90 4.30 *VERY STIFF FINE GRAINED 100 &4
19.500  63.98 174.06 3.23 SANDY SILT to CLAYEY SILT 70 40 10.0
19.650 &4 .47 206.24 2.97 SILTY SAND to SANDY SILT &9 39 72 38.5
19.800 64.96 213.89 2.49 SILTY SAND to SANDY SILT 71 41 3 38.5
19,950 65.45 197.81 2.65 SILTY SAND to SANDY SILT 66 38 70 38.0
20.100 65.94 178.61 3.08 SANDY SILT to CLAYEY SILT rd! 41 10.3
20.250 66.44 220.44 2.38 SILTY SAND to SANDY SILT 3 42 73 38.5
20.400 66.93 247.91 2.43 SILTY SAND to SANDY SILY 83 47 77 39.0
20.550 67.42 187.12 2.28 SILTY SAND to SANDY SILT 62 35 69 38.0
20.700 67.91 146.38 2.02 SILTY SAND to SANDY SILT 49 28 62 37.0
20.850 68.41 172.70 1.94 SILTY SAND to SANDY SILT 58 32 66 38.0
21.000 68.90 258.61 1.72 SAND to SILTY SAND 65 35 78 39.0
21.150 69.39 172.10 1.63 SAND to SILTY SAND 43 24 b6 38.0

*INDICATES OVERCONSCLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

N1(40) = OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE (60% Energy)
Dr = OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY

Su = DVERBURDEN NORMALIZED UNDRAINED SHEAR STRENGTH

PH1 = OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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SOUNDING : CPT-1

DEPTH DEPTH TIP
RESISTANCE
(m) (ft) (tsf)
21.300 69.88 45.6
21.450 70.37 33.0
21.600 70.87 47.5
21.750 71.36 135.0
21.900 71.85 76.0
22.050 72.34 106.8
22.200 72.83 164.8
22.350 73.33 155.0
22.500 73.82 166.9
22.650 74.31 157.9
22.800 74.80 144 .8
22.950 75.30 50.2
23.100 75.79 28.5
23.250 76.28 32.9
23.400 76.77 35.5
23.550 77.26 36.0
23.700 77.76 57.6
23.850 78.25 82.3
24.000 78.74 99.0
24.150 79.23 11.9
24.300 79.72 37.0
264.450 80.22 48.0
24.600 80.71 230.4
24.750 81.20 101.6
24.900 B1.69 32.4
25.050 82.19 164.6
25.200 82.48 61.7
25.350 83.17 29.3
25.500 83.66 31.0
25.650 84.15 27.4
25.800 84.65 24.6
25.950 85.14 26.9
26.100 85.63 107.4
26.250 86.12 169.6
26.400 86.61 188.1
26.550 87.11 186.5
26.700 87.60 128.2
26.850 88.09 158.8
27.000 88.58 133.0
27.150 89.07 70.4
27.300 89.57 184.1
27.450 90.06 185.8

FRICTION
RATIO
(%)
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*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115 pef
ASSUMED DEPTH OF WATER TABLE = 43.0 ft
N(60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

-.15
-.15
-.14
=14
-. 14
-.15
=15
-4
-.13
-.13
=13
-.13
=12
-.12
=12
-.12
-.12
-.12
-.12
-2

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
*SAND to CLAYEY SAND
*SAND to CLAYEY SAND
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
CLAY to SILTY CLAY
CLAY to SILTY CLAY
SILTY SAND to SANDY SILT
*VERY STIFF FINE GRAINED
CLAY
SANDY SILT to CLAYEY SILT
CLAY
CLAY to SILTY CLAY
CLAYEY SILT to SILYY CLAY
CLAY to SILTY CLAY
CLAY to SILTY CLAY
CLAY
CLAYEY SILT to SILTY CLAY
*SAND to CLAYEY SAND
*SAND to CLAYEY SAND
*SAND to CLAYEY SAND
*VERY STIFF FINE GRAINED
SANDY SILT to CLAYEY SILT
*VERY STIFF FINE GRAINED
CLAY to SILTY CLAY
*SAND to CLAYEY SAND
*SAND to CLAYEY SAND
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100

62
20
16
18
16
27
54
85
94
93
100

100
47

93

Interpretations based on: Robertson and Campanella, 1989.

HOLGUIN, FAHAN & ASSOCIATES, INC.
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SOIL BEHAYIOR TYPE
FRICTION RATIO TIP RESISTANCE (8C) ——
(FS/BC) (PERCENT) TONS/SQ FT NIC INCRERSING GRAIN SIZE
g 4 a o 200 4000‘”‘““?,_3_ CLAY SILT  SAND  GRAVEL
0 [} L 1 i 1 L 1 L 1 i ' D
5 5
e == i
1 4 |t :
15 5 15
T - o—-ﬁ:) B
20 ; q—_-q 20
- <:; é % -
25 2 l-T'— i o5
B | I f % [ =]
i el
£ g =a oz
- 5
Z =0 < —= 0 3
= i 1 ] [ ul
o ] 1 i ul
[} . [ o
] J [ =
35 x.> 35
: -é <’/ " :
] ES el i
i — — i
45 45
i — Ly L
] = = !
| = = -
50 = e 50
. ‘:? N
55 '::L\ —3 55
- > — i
] = i :
60 60
TOF 1.0 FT IS DISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END AREA EFFECT
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G0l BEHAVIOR TYPE INTERPRETATIONS BAGED ON: GUIDELINEE FOR OEOQTECHNICAL. DESION USING THE CPT AND [=2a (1 )8
S0IL MECHANICS SERIES w120. UNIVERSITY OF BRITISH COLUMBIA. SEPTEMBER 1989. BY P.K. ROBERTSON AND R.G. CAMPRNELLA.
CONE PENETRATION TEST SOUNDING NUMBER: CPT-1 (1 OF 2
PROJECT NAME  : EKI/WEBB CONE/RIG : 473/Ra3 KC/MR * ||;I
p =" = N
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SOIL BEMAYIOR TYPE
FRICTION RATIO TIP RESISTANCE (QC) INCRERSING GRAIN SIZE -
(FS/QC) (PERCENT! TONS/5Q FT CRGANIC
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S0IlL BEMAVIOR TYPE INTERPRETATIONS BRGED ON: OUIDELINES FOR CEOTECHNICAL DESIGN USIND THE CPT AND CPTU.
SOIL MECHANICS SERIES #120., UNIVERSITY OF BRITISH CIX UMBIA, SEPTEMBER 1989. BY P.K. ROBERTSON AND R.G. CAMPANELLA. ]
CONE PENETRATION TEST SOUNDING NUMBER: CPT-1 (2 OF 2
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*********************************************************************

* *
* CONE PENETRATION TEST *
* *
* SOUNDING : CPT-2 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR  *
* DATE/TIME: 10-01-98 14:18 *
* *

*********************************************************************
PAGE 1 of 3

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(60)
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) %) (tsf)
.150 49 .0 00 00 0
.300 .98 .0 .00 .00 0
.450 1.48 96.5 1.85 6.44 SILTY SAND to SANDY SILT 32
.600 1.97 40.1 2.22 .05 SANDY SILT to CLAYEY SILT 16
.750 2.46 115.7 1.04 .52 SAND to SILTY SAND 29
.900 2.95 93.3 .98 .53 SAND to SILTY SAND 23
1.050 3.44 112.8 .Th .58 SAND to SILTY SAND 28
1.200 3.94 86.0 .62 .55 SAND to SILTY SAND 22
1.350 4.43 25.3 1.63 .24 SANDY SILT to CLAYEY SILT 10
1.500 4.92 23.9 1.55 .13 SANDY SILT to CLAYEY SILT 10
1.650 5.41 28.0 1.28 .M SANDY SILT to CLAYEY SILT 1
1.800 5.9 26.9 1.45 .00 SANDY SILT to CLAYEY SILT 1
1.950 6,40 25.9 1.70 -0 SANDY SILT to CLAYEY SILT 10
2.100 6.89 29.9 1.74 .06 SANDY SILT to CLAYEY SILT 12
2.250 7.38 27.6 2.72 .12 CLAYEY SILT to SILTY CLAY 14
2.400 7.87 30.3 1.88 .21 SANDY SILT to CLAYEY SILT 12
2.550 8.37 50.3 1.21 .25 SILTY SAND to SANDY SILT 17
2.700 8.86 48.7 1.42 .21 SILTY SAND to SANDY SILT 16
2.850 9.35 47.6 1.77 .12 SILTY SAND to SANDY SILT 16
3.000 9.84 59.0 1.10 .22 SILTY SAND to SANDY SILT 20
3.150 10.33 61.8 1.23 32 SILTY SAND to SANDY SILY 21
3.300 10.83 27.9 1.72 .29 SANDY SILT to CLAYEY SILT 1
3.450 11.32 13.9 1.87 .29 CLAYEY SILT to SILTY CLAY 7
3.600 11.81 37.5 1.68 .41 SANDY SILT to CLAYEY SILT 15
3.750 12.30 63.8 .97 .56 SILTY SAND to SANDY SILT 21
3.900 12.80 60.5 1.32 .61 SILTY SAND to SANDY SILT 20
4.050 13.29 51.7 1.55 .60 SILTY SAND to SANDY SILT 17
4,200 13.78 92.2 1.41 .79 SILTY SAND to SANDY SILT 3
4.350 14.27 115.3 .75 11 SAND to SILTY SAND 29
4,500 14.76 30.0 2.53 .60 SANDY SILT to CLAYEY SILT 12
4.650 15.26 7.5 2.00 1.28 CLAY to SILTY CLAY 5
4.800 15.75 14.2 2.39 1.76 CLAYEY SILT to SILTY CLAY 7
4,950 16.24 16.1 1.62 3.95 SANDY SILT to CLAYEY SILT 6
5.100 16.73 18.4 1.52 4.34 SANDY SILT to CLAYEY SILT 7
5.250 17.22 4.3 1.82 4.92 CLAYEY SILT to SILTY CLAY 7
5.400 17.72 14.6 1.7 5.22 CLAYEY SILT to SILTY CLAY 7
5.550 18.21 30.9 1.43 7.94 SANDY SILT to CLAYEY SILT 12
5.700 18.70 17.1 2.52 2.35 CLAYEY SILT to SILTY CLAY 9
5.850 19.19 26.8 2.20 2.93 SANDY SILT to CLAYEY SILT 1"
6.000 19.69 24.9 2.17 3.49 SANDY SILT to CLAYEY SILT 10
6.150 20.18 31.8 2.29 4,39 SANDY SILT to CLAYEY SILT 13

TOP 1.0 ft IS DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N¢&0) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanelia, 1989.

000941



SOUNDING : CPT-2
DEPTH DEPTH TIP FRICTION CONE PORE
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) (¢9) (tsf)
6.300 20.67 42.3 2.04 3.12
6.450 21.16 12.1 3.23 2.24
6.600 21.65 8.8 3.51 2.39
6.750 22.15 12.2 2.37 3.05
6.900 22.64 32.0 2.03 4.56
7.050 23.13 27.2 2.72 4,29
7.200 23.62 15.3 2.68 3.75
7.350 24.11 19.4 2.17 5.21
7.500 24 .61 29.9 1.94 6.09
7.650 25.10 31.6 2.43 4.35
7.800 25.59 49.3 2.09 4.43
7.950 26.08 82.9 1.56 5.79
8.100 26.57 26.2 4.46 2.18
8.250 27.07 48.7 2.24 3.69
8.400 27.56 4.6 4.24 1.88
8.550 28.05 14.3 2.30 1.77
8.700 28.54 12.0 2.34 1.92
8.850 29.04 10.7 1.96 2.41
9.000 29.53 11.5 2.43 3.09
9.150 30.02 11.0 3.72 3.78
$.300 30.51 12.6 2.38 4.73
9.450 31.00 16.9 1.96 7.16
9.600 31.50 19.6 1.89 8.16
9.750 31.99 26.7 3.65 6.31
9.%900 32.48 53.5 3.68 12.44
10.050 32.97 38.7 3.46 7.05
10.200 33.46 45.9 2.98 12.85
10.350 33.96 133.2 1.28 8.15
10.500 34.45 158.8 1.30 3.77
10.650 34.94 174.6 1.19 2.80
10.800 35.43 196.6 1.21 1.51
10.950 35.93 202.3 1.21 1.73
11.100 36.42 197.0 1.08 1.79
11.250 36.91 208.5 1.05 1.27
11.400 37.40 207.5 1.16 1.25
11.550 37.89 231.6 1.30 1.23
11.700 28.39 210.7 1.20 .79
11.850 38.88 168.8 1.38 .70
12.000 39.37 44.5 2.09 .25
12.150 39.86 54.3 1.55 .21
12.300 40.35 84.6 2.42 .91
12.450 40.85 139.6 1.58 3.65
12.600 41.34 199.9 1.14 8.86
12.750 41.83 170.2 1.80 4.37
12.900 42.32 154.3 1.59 4.74
13.050 42.81 87.4 2.76 2,73
13.200 43.31 48.0 3.42 3.3
13.350 43.80 84.9 2.97 6.33
13.500 44.29 127.9 1.67 13,61
13.650 44.78 149.1 1.54 17.76

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

SOIL BEHAVIOR TYPE

SANDY SILT to CLAYEY SILT

CLAY to SILTY
CLAY

CLAY

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY

CLAYEY SILT to
CLAYEY SILT to
SANDY SILT to
SANDY SILT to
SANDY SILT to

SILTY
SILTY
CLAYEY
CLAYEY
CLAYEY

CLAY
CLAY
SILT
SILT
SILT

SILTY SAND to SANDY SILT

CLAY to SILTY
SANDY SILT to
CLAY

CLAYEY SILT
CLAYEY SILT
CLAYEY SILY
CLAYEY SILT
CLAY
CLAYEY SILT to
CLAYEY SILT to
SANDY SILT to
CLAY to SILTY
CLAYEY SILT to
CLAYEY SILT to
SANDY SILT to
SAND to SILTY
SAND to SILTY
SAND to SILTY
SAND to SILTY
SAND to SILTY
SAND
SAND
SAND
SAND
SAND
SAND to SILTY
SANDY SILT to
SILTY SAND to
SILTY SAND to
SAND to SILTY
SAND

SAND to SILTY
SAND to SILTY
SANDY SILT to

to
to
to
to

to SILTY

CLAY
CLAYEY

SILTY
SILTY
SiLYY
SILTY

SILTY
SILTY
CLAYEY
CLAY
SILTY
SILTY
CLAYEY
SAND
SAND
SAND
SAND
SAND

SAND

SAND
CLAYEY

SILT

CLAY
CLAY
CLAY
CLAY

CLAY
CLAY
SILT

CLAY

CLAY
SILT

SILT

SANDY SILT
SANDY SILT

SAND

SAND
SAND
CLAYEY

SILT

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT

SAND to SILTY

SAND

PAGE 2 of 3

Interpretations based on: Robertson and Campanella, 1989,

HOLGUIN, FAHAN & ASSOCIATES, INC.
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FRICTION RATIO
(FS/GC) (PERCENT)

TIP RESISTANCE (GC)
TONS/S@ FT

SOIL BEHAVIOR TYPE

INCREASING GRAIN SIZE
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TIP RESISTANCE NOT CORRECTED FOR END AREA EFFECT

RSEUMED TOTAL UNIT WT =

116 PCF

ASSIMED DEPTH OF WATER TRBLE

= 43.0 FT

SOIL BEHAYIOR TYPE INTERPRETATIONS BASED OM: OUIDELINES FOR DEOTECHNICAL DEGIGN USING THE CPT ANO CPTU.

S0IL MECHANICS SERIES »120, UNIVERSITY OF BRITISH COLUMBIA. SEPTEMBER 19569. BY P.K. ROBERTSON AND R.G.

CONE PENETRATION TEST
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PAGE 3 of 3
SOUNDING : CPT-2

DEPTH DEPTH TiP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(ED)
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) %) (tsf)
13.800 45.28 B4.2 3.07 4.91 SANDY SILT to CLAYEY SILY 34
13.950 45.77 182.6 1.39 13.01 SAND to SILTY SAND 46
14.100 46.26 116.2 2.21 18.13 SILTY SAND to SANDY SILT 39
14.250 46.75 152.5 1.81 19.81 SILTY SAND to SANDY SILT 51
14.400 47.24 146.2 1.69 18.16 SAND to SILTY SAND 37
14.550 47.74 103.0 2.10 6.14 SILTY SAND to SANDY SILT 34
14.700 48.23 21.1 3.36 3.95 CLAYEY SILT to SILTY CLAY N
14.850 48.72 19.9 2.41 4.54 CLAYEY SILT to SILTY CLAY 10
15.000 49.21 21.1 1.7 6.22 SANDY SILT to CLAYEY SILT 8
15.150 49.70 25.5 1.68 8.63 SANDY SILT to CLAYEY SILY 10
15.300 50.20 45.4 2.86 22.63 SANDY SILT to CLAYEY SILT 18
15.450 50.69 95.6 2.24 16.93 SILTY SAND to SANDY SILT 32

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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CONE PORE PRESSURE (L) TIP RESISTANCE (GC) PORE PRESSURE RATIO
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*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT

ASSUMED DEPTH OF WATER TABLE = 43.0 ft
N(60) = EQUIVALENT SPT VALUE (60% Energy)
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SOIL BEHAVIOR TYPE

SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY

CLAY to SILTY CLAY

CLAY

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILTY
CLAY to SILTY CLAY

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY

SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

CLAY

PAGE 2 of 3

Interpretations based on: Robertson and Campanella, 1989.

HOLGUIN, FAHAN & ASSOCIATES, INC.
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* *
* CONE PENETRATION TEST *
* *
* SOUNDING : CPT-3 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR *
* DATE/TIME: 10-01-98 10:56 *
% *
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PAGE 1 of 3

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(60)
RESISTANCE RATIO PRESSURE
{m) (ft) (tsf) %) (tsf)

150 49 .0 .00 .00 0
.300 .98 .0 .00 .00 0
.450 1.48 61.3 .82 .20 SAND to SILTY SAND 15
.600 1.97 25.8 77 213 SILTY SAND to SANDY SILT 9
.750 2.46 28.0 .68 .13 SILTY SAND to SANDY SILT 9
.900 2.95 30.1 .70 .12 SILTY SAND to SANDY SILT 10

1.050 3.44 34.8 .63 .12 SILTY SAND to SANDY SILT 12
1.200 3.94 34.1 .85 11 SILTY SAND to SANDY SILT 1
1.350 4.43 35.9 97 .1 SILTY SAND to SANDY SILT 1"
1.500 4.92 49.1 .84 1 SILTY SAND to SANDY SILT 16
1.650 5.41 53.6 .86 .07 SILTY SAND to SANDY SILT 18
1.800 5.9 66.9 .87 07 SAND to SILTY SAND 17
1.950 6.40 74.9 .80 .08 SAND to SILTY SAND 19
2.100 6.89 71.4 77 .08 SAND to SILTY SAND 18
2.250 7.38 65.4 .64 .08 SAND to SILTY SAND 16
2.400 7.87 50.6 .99 .07 SILTY SAND to SANDY SILT 17
2.550 8.37 62.1 1.80 14 SILTY SAND to SANDY SILT 21
2.700 8.86 59.7 1.79 .23 SILTY SAND to SANDY SILTY 20
2.850 9.35 39.1 2.48 .23 SANDY SILT to CLAYEY SILT 16
3.000 9.84 35.0 2.83 .25 SANDY SILT to CLAYEY SILT 14
3.150 10.33 65.5 1.80 3 SILTY SAND to SANDY SILT 22
3.300 10.83 81.2 2.03 .35 SILTY SAND to SANDY SILT 27
3.450 11.32 134.1 1.22 .42 SAND to SILTY SAND 34
3.600 11.81 116.9 1.20 .40 SAND to SILTY SAND 29
3.750 12.30 62.5 1.70 .39 SILTY SAND to SANDY SILT 21
3.900 12.80 25.3 3.87 .33 CLAY to SILTY CLAY 17
4.050 13.29 82.8 1.75 34 SILTY SAND to SANDY SILT 28
4.200 13.78 105.6 2.35 .34 SILTY SAND to SANDY SILT 35
4.350 14.27 110.0 2.13 .34 SILTY SAND to SANDY SILT 37
4.500 14.76 101.1 1.94 .36 SILTY SAND to SANDY SILT 34
4.650 15.26 93.8 1.89 .38 SILTY SAND to SANDY SILT 3
4.800 15.75 89.1 2.01 .39 SILTY SAND to SANDY SILT 30
4.950 16.24 103.5 1.83 .40 SILTY SAND to SANDY SILT 34
5.100 16.73 74.8 2.37 .39 SANDY SILT to CLAYEY SILT 30
5.250 17,22 40.8 3.90 .36 CLAYEY SILT to SILTY CLAY 20
5.400 17.72 55.3 2.26 .35 SANDY SILT to CLAYEY SILT 22
5.550 18.21 33.9 3.07 .33 CLAYEY SILT to SILTY CLAY 17
5.700 18.70 35.6 3.93 .27 CLAYEY SILT to SILTY CLAY 18
5.850 19.19 28.4 3.87 .27 CLAY to SILTY CLAY 19
6.000 19.69 26.6 3.58 .26 CLAYEY SILT to SILTY CLAY 13
6.150 20.18 50.3 2.90 .28 SANDY SILT to CLAYEY SILT 2o

TOP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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FRICTION RATIO

TIP RESISTANCE (GQC)

SOIL BEHAVIOR TYPE

INCREASING GRAIN SIZE
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TOP 1.0 FT IS DISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT

ASSUMED TOTAL UNIT HWT =

115 PCF

ASSUMED DEPTH OF WATER TABLE = 43.0 FT

r E01L BEHAVIOR TYPE INTERPRETATIONS BRGED ON: OUIOELINES FOR OEOTECHNICAL DESIGN USING THE CPT AND CPTU.
S0IL MECHANICS SERIES »120. UNIVERSITY OF BRITISH COLUNBIA. SEPTEMBER 1969, BY P.K. ROBERTSON AND R.G. CAMPANELLA.

CONE PENETRATION TEST

SOUNDING NUMBER:
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PAGE 3 of 3
SOUNDING : CPT-3

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(50)
RESISTANCE RATIO PRESSURE
{m) (ft) (tsf) (%) (tsf)
13.800 45.28 14.8 2.64 3.04 CLAYEY SILT to SILTY CLAY 7
13.950 45.77 19.9 1.46 3.18 SANDY SILT to CLAYEY SILT 8
14.100 46.26 19.0 1.74 3.47 SANDY SILT to CLAYEY SILT 8
14.250 46.75 19.4 2.11 3.85 CLAYEY SILT to SILTY CLAY 10
14.400 47.24 32.8 2.93 4. 89 CLAYEY SILT to SILTY CLAY 16
14.550 47.74 72.2 2.18 5.3 SILTY SAND to SANDY SILT 26
14.700 48.23 34.3 2.53 5.22 SANDY SILT to CLAYEY SILT 14
14.850 48.72 35.9 3.21 7.9 CLAYEY SILT to SILTY CLAY 18
15.000 49.21 49.9 3.61 8.9¢ CLAYEY SILT to SILTY CLAY 25
15.150 49.70 55.7 2.51 13.45 SANDY SILT to CLAYEY SILT 22
15.300 50.20 82.3 1.58 16.44 SILTY SAND to SANDY SILT 27
15.450 50.69 32.1 2.83 9.09 CLAYEY SILT to SILTY CLAY 16
15.600 51.18 48.8 3.05 11.12 SANDY SILT to CLAYEY SILT 20

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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CONE PORE PRESSURE (U) TIP RESISTANCE (GC) PORE PRESSURE RATIC
u/gac

TONS/8Q FT TONS/SQ FT
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CONE PENETRATION TEST SOUNDING NUMBER: CPT-3
PROJECT NAME : EKIZWEBB CONE/RIG : 473/Rn3 KC/MR —* |-|_:_|
A1 ) ey
PROJECT NUMBER : S8-EB23 DATE/TIME: 10-01-98 10:5B Ty A
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*
* CONE PENETRATION TEST *
* *
* SOUNDING : CPT-4 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR  *
* DATE/TIME: 10-01-98 16:57 *
* *
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PAGE 1 of 3

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(&0)
RESISTANCE RATIO PRESSURE
{(m) (ft) (tsf) x) (tsf)
150 49 .0 .00 00 0
300 .98 .0 .00 .00 0
.450 1.48 81.4 1.35 .02 SILTY SAND to SANDY SILT 27
.600 1.97 117.3 1.45 .03 SAND to SILTY SAND 29
.750 2.46 100.5 1.72 .03 SILTY SAND to SANDY SILT 34
.%00 2.95 109.8 1.09 .03 SAND to SILTY SAND 27
1.050 3.44 84.0 .79 .03 SAND to SILTY SAND 21
1.200 3.94 27.9 1.83 .02 SANDY SILT to CLAYEY SILT 1
1.350 4.43 22.8 1.7 01 SANDY SILT to CLAYEY SILT 9
1.500 4.92 24.7 1.58 .01 SANDY SILT to CLAYEY SILT 10
1.650 5.41 26.7 1.50 -.00 SANDY SILT to CLAYEY SILT 1"
1.800 5.9 33.3 1.74 -.03 SANDY SILT to CLAYEY SILT 13
1.950 6.40 33.7 2.08 -.02 SANDY SILT to CLAYEY SILT 13
2.100 6.89 37.3 1.63 -.0 SANDY SILT to CLAYEY SILT 15
2.250 7.38 44.2 1.16 -.01 SILTY SAND to SANDY SILT 15
2.400 7.87 38.1 1.23 -.01 SILTY SAND to SANDY SILT 13
2.550 8.37 44.2 1.00 -.01 SILTY SAND to SANDY SILT 15
2.700 8.86 40.0 1.60 -.02 SILTY SAND to SANDY SILT 13
2.850 .35 21.4 2.24 -.03 CLAYEY SILT to SILTY CLAY 11
3.000 9.84 24.8 1.98 -.03 SANDY SILT to CLAYEY SILT 10
3.150 10.33 8.5 1.29 -.03 CLAYEY SILT to SILTY CLAY 4
3.300 10.83 20.5 1.47 -.01 SANDY SILT to CLAYEY SILT 8
3.450 11.32 36.9 1.76 .02 SANDY SILT to CLAYEY SILT 15
3.600 11.81% 66.3 1.09 .04 SILTY SAND to SANDY SILT 22
3.750 12.30 62.8 1.56 .05 SILTY SAND to SANDY SILT 21
3.900 12.80 45.3 1.70 .05 SILTY SAND to SANDY SILT 15
4.050 13.29 37.4 2.00 .06 "SANDY SILT to CLAYEY SILT 15
4.200 13.78 103.7 .48 .09 SAND to SILTY SAND 26
4.350 14.27 72.1 1.14 .09 SILTY SAND to SANDY SILT 24
4.500 14.76 8.6 4.07 .07 CLAY ?
4.650 15.26 19.7 1.17 .08 SANDY SILT to CLAYEY SILT 8
4.800 15.75 20.0 1.15 .09 SANDY SILT to CLAYEY SILT 8
4,950 16.24 18.7 1.92 N CLAYEY SILT to SILTY CLAY 9
5.100 16.73 14.4 1.73 .12 CLAYEY SILT to SILTY CLAY 7
5.250 17.22 22.1 1.13 .14 SANDY SILT to CLAYEY SILT 9
5.400 17.72 13.9 1.43 14 CLAYEY SILT to SILTY CLAY 7
5.550 18.21 9.2 2.61 .15 CLAY to SILTY CLAY é
5.700 18.70 17.6 1.82 .19 CLAYEY SILT to SILTY CLAY 9
5.850 19.19 17.3 2.42 .20 CLAYEY SILT to SILTY CLAY 9
6.000 19.69 13.3 1.36 .21 CLAYEY SILT to SILTY CLAY 7
6.150 20.18 10.9 2.1 .22 CLAYEY SILT to SILTY CLAY 5

ToP 1.0 ft 1S DISTURBED SOIL

*[NDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy}

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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SOUNDING
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*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

34

-40
.39
.40
41
46
.48
.48
.50
.52
.57
.63

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAY to SILTY CLAY

SAND to SILTY SAND

PAGE 2 of 3

Interpretations based on: Robertson and Campanella, 1989.

HOLGUIN, FAHAN & ASSOCIATES, INC.

000952



SOIL BEHAVIOR TYPE

FRICTION RATIO TIP RESISTANCE (QC) INCREASING GRAIN SI -
{FS/BC) (PERCENT) TONS/SQ FT NIC ZE
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TOP 1.0 FT IS OISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR END AREA EFFECT

ASSUMED TOTAL UNIT WT = 115 PCF

ASSLMED DEPTH OF WATER TRABLE = 43.0 FT

BOIL BEHAYIDR TYPE INTERPRETATIONS BASED ON»

OUIDELINEE FOR DEOTECHNICAL DEEGIGN USING THE CPT AND CPTU.
SOIL MECHANICS SERIES »120. UNIVERSITY OF BRITISH COLUMBIA. SEPTEMBER 1989. BY P.K. ROBERTSON AND R.G. CAMPANELLRA,

1334 NI Hid30

CONE PENETRATION TEST

SOUNDING NUMBER: CPT-4

PROJECT NAME

: EKI/WEBB

PROJECT NUMBER : 98-EB623

CONE/RIG :
DATE/TIME:

473/Re3 KC/MR *

. diniinadi.
10-01-98 16:57 e

>
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PAGE 3 of 3
SOUNDING : CPT-4

DEPTH DEPTH TIP FRICTION CONE PCRE SOIL BEHAVIOR TYPE N{60)
RESISTANCE RATIO PRESSURE
(m) (ft) {tsf) (%) (tsf)
13.800 45.28 101.6 2.23 1.99 SILTY SAND to SANDY SILT 34
13.950 45.77 149.6 1.49 2.10 SAND to SILTY SAND 37
14.100 46.26 132.8 1.70 2.13 SILTY SAND to SANDY SILT (¥4
14.250 46.75 123.1 1.60 2.15 SAND to SILTY SAND 31
14.400 47.24 58.5 3.13 2.09 SANDY SILT to CLAYEY SILT 23
14.550 47.74 23.1 1.65 1.99 SANDY SILT to CLAYEY SILT 9
14.700 48.23 19.4 2.16 2.23 CLAYEY SILT to SILTY CLAY 10
14.850 48.72 28.2 3.08 2.33 CLAYEY SILT to SILTY CLAY 14
15.000 49.21 18.0 2.1 2.47 CLAYEY SILT to SILYY CLAY 9
15.150 49.70 50.8 2.46 2.82 SANDY SILT to CLAYEY SILT 20
15.300 50.20 76.5 2.33 3.12 SILTY SAND to SANDY SILT 25
15.450 50.69 37.0 3.10 3.18 CLAYEY SILT to SILTY CLAY 19

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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CONE PORE PRESSURE (U} TIP RESISTANCE (QGC) PORE PRESSURE RATIO
usac

TONS/SQ FT TONS/SB FT
20 1Q a] v] 100 200 300 400 0.0 0.s 1.0
D L 1 1 1 i L 1 1 1 1 1 1 1 L i 1 1 [ i 1 1 1 1 L 1 1 1 i 1 A 1 0
- ; -
- M B
S S
10 gZ ! 10
| , .
15 15
20 20
25 25
— T B o
B [ 5
LZL i i T
= 30 30 =
T i \__ L z
e . < | [ m
i - - m
a | X | =
35 ) 35
i IS [
40 C; ! 40
45 27 45
50 ) [ P \ i S0
=15} =15y
€0 60
TOP 1.0 FT IS DISTURBED SOIL
TIF RESISTANCE NOT CORRECTED FOR END ARREA EFFECT
CONE PENETRATION TEST SOUNDING NUMBER: CPT-4
H
PROJECT NAME : EKI/WEBB CONE/RIG : 473/Ra3 KC/MR —* F
PROJECT NUMBER : 98-FG623 DATE/TIME: 10-01-98 15:57 m“" A
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* *
* CONE PENETRATION TEST *
* *
* SOUNDING : CPT-5 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR *
* DATE/TIME: 10-01-98 13:31 *
* *
*

hkkkhkhkdkhhkkhhkhhhkhhkhhhhhrhhhhhhhhhhhhhhdhkkhkhkkhkkkkhkkkhhhhhhrhhhhks
PAGE 1 of 3

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(60)
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) (%) (tsf)
150 .49 .0 .00 .00 0
300 .98 .0 .00 .00 0
450 1.48 44.6 1.21 .05 SILTY SAND to SANDY SILT 15
600 1.97 80.2 .71 .05 SAND to SILTY SAND 20
750 2.46 78.1 .81 .04 SAND to SILTY SAND 20
200 2.95 79.6 67 .04 SAND to SILTY SAND 20
1.050 3.44 25.2 1.03 .02 SANDY SILT to CLAYEY SILT 10
1.200 3.94 14.6 1.51 .02 CLAYEY SILT to SILTY CLAY 7
1.350 4.43 17.0 1.24 .01 SANDY SILT to CLAYEY SILT 7
1.500 4.92 16.8 1.25 .01 SANDY SILT to CLAYEY SILT 7
1.650 5.41 23.3 1.07 -.02 SANDY SILT to CLAYEY SILT 9
1.800 5.9 38.6 91 -.02 SILTY SAND to SANDY SILT 13
1.950 6.40 41.5 97 -.01 SILTY SAND to SANDY SILT 14
2.100 6.89 47.3 .95 -.02 SILTY SAND to SANDY SILT 16
2.250 7.38 50.7 99 -.02 SILTY SAND to SANDY SILT 17
2.400 7.87 71.8 .89 -.01 SAND to SILTY SAND 18
2.550 8.37 48.5 1.13 -.0 SILTY SAND to SANDY SILT 16
2.700 8.86 24.8 1.98 -.04 SANDY SILT to CLAYEY SILT 10
2.850 9.35 2h.4 1.47 -.04 SANDY SILT to CLAYEY SILT 10
3.000 9.84 13.3 2.19 -.03 CLAYEY SILT to SILTY CLAY 7
3.150 10.33 16.3 2.34 -.01 CLAYEY SILT to SILTY CLAY 8
3.300 10.83 8.5 3.18 .01 CLAY 9
3.450 11.32 21.4 3.04 .07 CLAYEY SILT to SILTY CLAY 11
3.600 11.81 17.0 3.59 .12 CLAY to SILTY CLAY 11
3.750 12.30 26.4 2.39 A7 CLAYEY SILT to SILTY CLAY 13
3.900 12.80 66.5 .93 .24 SAND to SILTY SAND 17
4.050 13.29 7.2 .76 .25 SAND to SILTY SAND 18
4.200 13.78 25.4 2.20 .23 SANDY SILT to CLAYEY SILT 10
4.350 14.27 6.2 3.86 .20 CLAY 6
4.500 14.76 62.5 1.58 .27 SILTY SAND to SANDY SILT 21
4.650 15.26 47.4 1.83 37 SILTY SAND to SANDY SILT 16
4.800 15.75 15.6 2.18 37 CLAYEY SILT to SILTY CLAY 8
4,950 16.24 171 2.33 .42 CLAYEY SILT to SILTY CLAY 9
5.100 16.73 19.8 1.87 .45 SANDY SILT to CLAYEY SILT 8
5.250 17.22 19.7 1.83 .48 SANDY SILT to CLAYEY SILT 8
5.400 17.72 19.4 2.06 .50 CLAYEY SILT to SILTY CLAY 10
5.550 18.21 26.3 2.13 .53 SANDY SILT to CLAYEY SILT 1
5.700 18.70 37.4 1.23 .59 SILTY SAND to SANDY SILT 12
5.850 19.19 17.5 2.11 .58 CLAYEY SILT to SILTY CLAY 9
6.000 19.69 31.2 1.95 .60 SANDY SILT to CLAYEY SILT 12
6.150 20.18 16.0 2.07 .60 CLAYEY SILT to SILTY CLAY 8

JoP 1.0 ft IS DISTURBED SOItL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989,
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PAGE 2 of 3
SOUNDING : CPT-5

DEPTH DEPTH TIP FRICTION CONE PCORE SOIL BEHAVIOR TYPE N(50)
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) (€3] (tsf)
6.300 20.67 14.4 2.51 .61 CLAYEY SILT to SILTY CLAY 7
6.450 21.16 28.1 2.24 .65 SANDY SILT to CLAYEY SILT 11
6.600 21.65 44.7 2.26 .72 SANDY SILT to CLAYEY SILT 18
6.750 22.15 72.8 1.94 .80 SILTY SAND to SANDY SILT 24
6.900 22.64 54.3 1.84 B4 SILTY SAND to SANDY SILT 18
7.050 23.13 8.6 3.50 .78 CLAY 9
7.200 23.62 6.1 4.25 .78 CLAY é
7.350 26.11 8.5 3.18 79 CLAY 8
7.500 24.61 23.5 2.60 .81 CLAYEY SILT to SILTY CLAY 12
7.650 25.10 11.9 4.03 .89 CLAY 12
7.800 25.59 49.8 1.69 .99 SILTY SAND to SANDY SILT 17
7.950 26.08 14.7 3.12 .95 CLAY to SILTY CLAY 10
8.100 26.57 9.0 3.89 .98 CLAY 9
8.250 27.07 9.5 3.16 1.02 CLAY to SILTY CLAY 6
8.400 27.56 8.0 3.00 1.07 CLAY 8
8.550 28.05 8.5 3.05 1.12 CLAY to SILTY CLAY 6
8.700 28.54 10.9 3N 1.27 CLAY to SILTY CLAY 7
8.850 29.04 8.8 3.18 1.32 CLAY 9
9.000 29.53 9.8 2.56 1.38 CLAY to SILTY CLAY 7
9.150 30.02 16.7 1.79 1.48 CLAYEY SILT to SILTY CLAY 8
9.300 30.51 15.0 1.73 1.59 CLAYEY SILT to SILTY CLAY 8
9.450 31.00 23.8 1.89 1.77 SANDY SILT to CLAYEY SILT 10
9.600 31.50 67.1 2.01 2.15 SILTY SAND to SANDY SILT 22
9.750 31.99 17.3 2.26 2.06 CLAYEY SILT to SILTY CLAY 9
9.900 32.48 31.3 3.20 2.22 CLAYEY SILT to SILTY CLAY 16
10.050 32.97 125.4 1.27 2.65 SAND to SILTY SAND N
10.200 33.46 155.9 1.47 2.66 SAND to SILTY SAND 39
10.350 33.96 192.3 1.50 2.79 SAND to SILTY SAND 48
10.500 34.45 202.9 1.39 2.77 SAND to SILTY SAND 51
10.650 34.94 231.1 1.39 2.46 SAND to SILTY SAND 58
10.800 35.43 205.4 1.58 2.42 SAND to SILTY SAND 51
10.950 35.93 204.0 1.36 2.44 SAND to SILTY SAND 51
11.100 36.42 194.4 1.56 2.40 SAND to SILTY SAND 49
11.250 36.9 193.3 1.20 2.40 SAND to SILTY SAND 48
11.400 37.40 66.1 2.65 2.10 SANDY SILT to CLAYEY SILT 26
11.550 37.89 34.3 1.84 1.85 SANDY SILT to CLAYEY SILT 14
11.700 38.39 50.1 1.98 2.81 SANDY SILT to CLAYEY SILT 20
11.850 38.88 63.7 1.98 3.85 SILTY SAND to SANDY SILT 21
12.000 39.37 77.3 2.33 5.15 SILTY SAND to SANDY SILT 26
12.150 39.86 158.1 1.27 6.78 SAND to SILTY SAND 40
12.300 40.35 103.3 2.01 6.43 SILTY SAND to SANDY SILT 34
12.450 40.85 91.1 2.26 6.98 SILTY SAND to SANDY SILT 30
12.600 41.34 78.6 2.38 7.53 SANDY SILT to CLAYEY SILT 3
12.750 41.83 53.4 2.98 4.88 SANDY SILT to CLAYEY SILT 21
12.900 42.32 28.5 3.05 4,87 CLAYEY SILT to SILTY CLAY 14
13.050 42.81 22.0 2.41 5.27 CLAYEY SILT to SILTY CLAY 11
13.200 43.31 33.4 2.99 6.33 CLAYEY SILT to SILTY CLAY 17
13.350 43.80 26.6 4.02 6.78 CLAY to SILTY CLAY 18
13.500 44.29 58.5 2.24 8.82 SANDY SILT to CLAYEY SILT 23
13.650 44.78 $0.8 2.23 6.85 SILTY SAND to SANDY SILT 30

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N{60) = EQUIVALENT SPT VALUE (60% Energy}

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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TOP 1.0 FT IS DISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR END AREA EFFECT

ASSLMED TOTAL UNIT WT = 115 PCF

BOIL BEHAVIOR TYPE INTERPRETRTIONS BARSED ON:+ QUIDELINES FOR GEOTECHNICAL DESION USING THE CPT AND CPTU.
SOIL MECHANICS SERIES #120. UNIVERSITY OF BRITISH COLUMBIA. SEPTENMBER 1969. BY P.K. ROBERTSON AND R.G. CAMPANELLA.

CONE PENETRATION TEST

PROJECT NAME : EKI/WEBB
PROJECT NUMBER : 98-E623

SOIL BEHAVIOR TYPE
ac) INCREASING GRAIN SIZE —
P cLay SILT  SANMD  GRAVEL
L L D
 — i 5
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- =
13 i
—— - 1S
{}” :
i —— e 5
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e
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| T
i 30 z
L m
m
o m
7 i -‘*
1 40
-—ﬁ:L:’ :
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—-:c:——é :
= i
- 0
&5
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ASSIMED DEFTH OF WATER TABLE = 43.0 FT
SOUNDING NUMBER: CPT-5
CONE/RIG : 473/Ru3 KC/MR * ||;_|
DATE/TIME: 10-01-98 13:31 m A
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SOUNDING

CPT-5

TIP
RESISTANCE
(tsf)

FRICTION
RATIO
(%)

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
{tsf)

9.24
8.74

SloNpwruwo
oEJBIRGIY

SOIL BEHAVIOR TYPE

SILTY SAND to SANDY SILT

SAND to SILTY SAND

SILTY SAND to SANDY SILT

CLAYEY SILT to SEILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
CLAY to SILTY CLAY

CLAY
CLAY
CLAY
CLAY
CLAY
SILT
SILT
CLAY

PAGE 3 of 3

Interpretations based on: Robertson and Campanella, 1989.

HOLGUIN, FAHAN & ASSOCIATES, INC.
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CONE PORE PRESSURE (L) TIP RESISTANCE (GQC) PORE PRESSURE RATIO
TONS/SG FT TONS/SQ FT us@c
20 10 o} 0 100 200 300 400 0.0 0.5 1.0
D 11 i 1 I 1 1 i 1 1 1 i 1 1 1 1 1 1 1 I 1 1 1.1 1L L L 1 1 11 O
s ; 5
i > L
10 é 10
15 g 15
20 % é z0
25 25
[T ] : ;
Z 30 30 =
= ] é i m
i . L m
(=] d \ L -
35 = 35
- <S -
4 ’_"_____,_—" -
40 Sam— lé 40
45 ) 45
i I < == -0
55 55
g0 80
TOP 1.0 FT IS DISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR ENU AREA EFFECT
CONE PENETRATION TEST SOUNDING NUMBER: CPT-5
PROJECT NAME EKI/WEBB CONE/RIG : 473/Ra3 KC/MR —* |‘|_'Tl
danalinesdh.
PROJECT NUMBER : 98-E£623 DATE/TIME: 10-01-98 13:31 aaaa| A
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SOUNDING

CPT-6

TIP
RESISTANCE
(tsf)

15.6
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—_ b d md md el e
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FRICTION
RATIO
(%)
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OV On
(= SY - LN

WRNRNWNMN D
LB LT o W RV I
PUHUNWNRBO W

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

.40
.41
b2
.47
.49
.52
.55
.57
-60
.70

.83
.90
.93
.94
.90

1.08
1.34
1.48
1.59
1.61
1.59
1.59
1.61
1.70

2

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILY
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND

SAND to SILTY SAND

SANDY SILY to
SILTY SAND to
SANDY SILT to
SANDY SILT to
SILTY SAND to
SAND to SILTY
SILTY SAND to
SILTY SAND to
SANDY SILT to

CLAYEY SILT
SANDY SILT

CLAYEY SILT
CLAYEY SILT
SANDY SILT

SAND

SANDY SILT

SANDY SILY

CLAYEY SILT

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT

PAGE 2 of 3
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Interpretarions based on: Robertson and Campanella, 1989.

HOLGUIN, FAHAN & ASSOCIATES, INC.
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*********************************************************************

* %*
* CONE PENETRATION TEST *
* *
* SOUNDING : CPT-6 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR *
%# DATE/TIME: 10-02-98 09:35 *
* *
*

********************************************************************
PAGE 1 of 3

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(60)
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) (%) (tsf)
.150 49 .0 00 .00 ¢
.300 .98 .0 .00 .00 0
450 1.48 70.9 1.21 .04 SILTY SAND to SANDY SILT 24
.600 1.97 113.5 1.15 .06 SAND to SILTY SAND 28
.750 2.46 90.0 1.43 .06 SILTY SAND to SANDY SILT 30
.900 2.95 45.1 1.53 .05 SILTY SAND to SANDY SILT 15
1.050 3.44 59.7 .90 .05 SILTY SAND to SANDY SILT 20
1.200 3.94 39.8 .85 .05 SILTY SAND to SANDY SILT 13
1.350 4.43 20.4 1.47 .04 SANDY SILT to CLAYEY SILT 8
1.500 4.92 21.4 1.03 .03 SANDY SILT to CLAYEY SILT 9
1.650 9.41 23.0 1.09 .0 SANDY SILT to CLAYEY SILT 9
1.800 5.91 22.3 1.30 .01 SANDY SILT to CLAYEY SILT 9
1.950 6.40 30.9 1.33 .0 SANDY SILT to CLAYEY SILT 12
2.100 6.89 35.3 1.61 .01 SANDY SILT to CLAYEY SILT 14
2.250 7.38 53.3 1.61 .01 SILTY SAND to SANDY SILT 18
2.400 7.87 57.0 1.44 .01 SILTY SAND to SANDY SILT 19
2.550 8.37 63.6 1.45 01 SILTY SAND to SANDY SILT 21
2.700 8.86 65.3 .36 .00 SILTY SAND to SANDY SILT 22
2.850 9.35 45.6 2.13 .00 SANDY SILT to CLAYEY SILT 18
3.000 9.84 35.3 2.07 .01 SANDY SILT to CLAYEY SILT 14
3.150 10.33 30.9 1.65 .01 SANDY SILT to CLAYEY SILT 12
3.300 10.83 15.2 1.51 .01 SANDY SILT to CLAYEY SILT -]
3.450 11.32 12.5 .88 .02 SANDY SILT to CLAYEY SILT 5
3.600 11.81 10.9 2.84 .02 CLAY to SILTY CLAY 7
3.750 12.30 20.8 2.17 .03 CLAYEY SILT to SILTY CLAY 10
3.900 12.80 30.6 2.42 .03 SANDY SILT to CLAYEY SILT 12
4.050 13.29 55.8 2.60 .04 SANDY SILT to CLAYEY SILT 22
4.200 13.78 49.3 2.92 .05 SANDY SILT to CLAYEY SILT 20
4.350 14.27 50.5 1.66 .05 SILTY SAND to SANDY SILT 17
4.500 14.76 36.0 2.39 .05 SANDY SILT to CLAYEY SILT 14
4,630 15.26 8.8 2.97 .05 CLAY to SILTY CLAY [
4.800 15.75 32.0 2.03 9 SANDY SILT to CLAYEY SILT 13
4.950 16.24 1.6 1.98 19 CLAYEY SILT to SILTY CLAY -]
5.100 16.73 20.1 1.64 .20 SANDY SILT to CLAYEY SILT 8
5.250 17.22 18.9 1.64 .21 SANDY SILT to CLAYEY SILT 8
5.400 17.72 18.4 1.68 .21 SANDY SILT to CLAYEY SILT 7
5.550 18.21 30.0 1.87 .22 SANDY SILT to CLAYEY SILT 12
5.700 18.70 33.7 2.19 .22 SANDY SILT to CLAYEY SILT 13
5.850 19.19 24.2 1.82 .23 SANDY SILT to CLAYEY SILT 10
6.000 19.69 45.1 1.84 .2h SANDY SILT to CLAYEY SILT 18
6.150 20.18 54.7 1.92 .25 SILTY SAND to SANDY SILT 18

ToP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCOMSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(&0) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Roberison and Campanella, 1989.
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SOIL BEHAVIOR TYPE

FRICTION RATIO TIP RESISTANCE (GC) —t—

(FS/GC) (PERCENT) TONS/SE FT CROANIC INCREASING CRAIN SIZE

g 4 o o 200 400 MATLS. CLAY SILT SAND GRAVEL
O 1 L 1 1. L L L 1 1
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[={n] T
S5
60
TOP 1.0 FT [S DISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END AREA EFFECT
ASSLMED TOTAL UNIT WT = 115 PCF ASSUMED DEPTH OF WATER TABLE = 43.0 FT

S0IL BEHAYIOR TYPE INTERPRETATIONS BASED ON: GUIDELINEE FOR OEOTECHNICAL DESICN USING THE CPT AND CPYU.
SOIL MECHANICS SERIES =120, UNIVERSITY OF BRITISH COLUMBIA, SEPTEMBER 1989. BY P.K. ROBERTSON AND R.D. CAMPANELLA.
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CONE PENETRATION TEST SOUNDING NUMBER: CPT-6

PROJECT NAME : EKI/WEBB CONE/RIG : 473/Ra3 KLC/MR *
. . Ao . Aglinedh.

PROJECT NUMBER : 98-EB23 DATE/TIME: 10-02-98 09:35 2l
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SOUNDING : CPT-6

DEPTH DEPTH TIP FRICTION
RES1STANCE RATIO PRESSURE
(m) (fty (tsf) X) (tsf)
13.800 45.28 153.6 1.71
13.950 45.77 160.2 1.50
14.100 46.26 128.1% 2.24
14.250 46.75 159.5 1.77
14.400 47.24 135.4 1.73
14.550 47.74 4.4 1.82
14.700 48.23 97.8 2.12
14.850 48.72 20.0 3.69
15.000 49.21 18.3 1.42
15.150 49.70 20.3 .84
15.300 50.20 52.0 2.58

15.450 50.69

*[NDICATES QVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(40) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE

MMM NNDNNN
N

PNOOO = ~n
\J'll.dOU!Ul*OHUI

SOIL BEHAVIOR TYPE

SAND to SILTY
SAND to SILTY
SILTY SAND to
SAND to SILTY
SILTY SAND to
SILTY SAND to
SILTY SAND to
CLAY to SILTY
SANDY SILT to
SANDY SILT to
SANDY SILT to

..........................

SAND

SANDY SILT

SAND

SANDY SILT

SANDY SILT

SANDY SILT

CLAY

CLAYEY SILY
CLAYEY SILT
CLAYEY SILT

PAGE 3 of 3

Interpretations based on: Robertson and Campanella, 1989,

HOLGUIN, FAHAN & ASSOCIATES, INC.
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CONE PORE PRESSURE (U TIP RESISTANCE (QC) PORE PRESSURE RATIOD
TONS/8Q FT TONS/SQ FT 0/GC
20 10 0 Q 100 200 300 400 0.0 0.5 1.0
U 1.1 1 1 1 Lo 1L L 1 1 5 1 1 1 A L 1 L L 1 1 1 1 1 1 1 1 1 ] 1 1 O
: -‘—‘_\\> [
10 ; 10
15 E 1S
20 20
25 g 25
— h ™ ]
i ] a} i 5
w | i T
Z =0 30 =
] = S
g ' S
35 35
: > _
40 £ ] \ 40
. 5 = .
S0 i ] —= 7 - 50
55 g5
60 50
TOP 1.0 FT IS DISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END AREA EFFECT
CONE PENETRATION TEST SOUNDING NUMBER: CPT-6
PROJECT NAME  : EKI/WEES CONE/RIG : 473/Ru3 KC/MR * Ilf__l
PROJECT NUMBER : 98-E623 DATE/TIME: 10-02-98 09:35 m“‘ A
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*********************************************************************

*
* CONE PENETRATION TEST *
* *
* SOUNDING : CPT-7 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR *
* DATE/TIME: 10-02-98 07:08 *
* *
akkkkkkhkkhkhhhkhhhhkdkhkkkhhkhhhkkhhhhhkhkhkhhhhkhhhhrkdhhkhhhhhhkdkhrdx

PAGE 1 of 3

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE N{60)
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) %) (tsf)
.150 49 .0 .00 .00 0
.300 .98 0 00 .00 0
450 1.48 126.5 1.19 .07 SAND to SILTY SAND 32
.600 1.97 114.9 1.14 .08 SAND to SILTY SAND 29
.750 2.46 71.9 1.17 .08 SILTY SAND to SANDY SILT 24
.900 2.95 70.8 .7 .07 SAND to SILTY SAND 18
1.050 3.44 30.7 .81 .07 SILTY SAND to SANDY SILT 10
1.200 3.94 19.7 1.17 .05 SANDY SILT to CLAYEY SILT 8
1.350 4.43 16.9 1.07 .04 SANDY SILT to CLAYEY SILT 7
1.500 4.92 23.9 .96 .03 SANDY SILT to CLAYEY SILT 10
1.650 5.41 25.9 1.77 -.01 SANDY SILT to CLAYEY SILT 10
1.800 5.91 37.0 1.41 -.01 SILTY SAND to SANDY SILT 12
1.950 6.40 40.8 1.52 -.0% SILTY SAND to SANDY SILT 14
2.100 6.89 41.3 1.53 -.01 SILTY SAND to SANDY SILT 14
2.250 . 7.38 50.5 1.59 -.01 SILTY SAND to SANDY SILT 17
2.400 7.87 51.2 1.23 -.00 SILTY SAND to SANDY SILT 17
2.550 8.37 25.1 1.35 -.01 SANDY SILT to CLAYEY SILT 10
2.700 8.86 17.5 1.82 -.03 CLAYEY SILT to SILTY CLAY 9
2.850 9.35 31.3 1.25 -.02 SILTY SAND to SANDY SILT 10
3.000 9.84 17.9 2.29 -.02 CLAYEY SILT to SILTY CLAY 9
3.150 10.33 1.1 2.08 -.02 CLAYEY SILT to SILTY CLAY [
3.300 10.83 19.6 2.25 -.02 CLAYEY SILT to SILTY CLAY 10
3.450 11.32 14.1 2.48 -.02 CLAYEY SILT to SILTY CLAY 7
3.600 11.81 20.2 2.73 .00 CLAYEY SILT to SILTY CLAY 10
3.750 12.30 21.9 2.14 .00 CLAYEY SILT to SILTY CLAY 1
3.900 12.80 23.0 1.26 .01 SANDY SILT to CLAYEY SILT 9
4,050 13.29 23.6 1.74 .02 SANDY SILT to CLAYEY SILT 9
4.200 13.78 30.5 1.51 .04 SANDY SILT to CLAYEY SILT 12
4.350 14.27 8.9 1.12 .04 CLAYEY SILT to SILTY CLAY 4
4.500 14.76 13.0 1.23 .04 CLAYEY SILT to SILTY CLAY &
4 .650 15.26 47.5 1.47 .06 SILTY SAND to SANDY SILT 16
4.800 15.75 24.8 1.66 .07 SANDY SILT to CLAYEY SILT 10
4.950 16.24 28.3 1.66 .09 SANDY SILT to CLAYEY SILT 1"
5.100 16.73 36.4 1.79 .10 SANDY SILT to CLAYEY SILT 15
5.250 17.22 31.0 1.61 1 SANDY SILT to CLAYEY SILT 12
5.400 17.72 31.8 1.73 12 SANDY SILT to CLAYEY SILT 13
5.550 18.21 40.0 1.50 A2 SILTY SAND to SANDY SILT 13
5.700 18.70 24 6 1.93 13 SANDY SILT to CLAYEY SILT 10
5.850 19.1¢9 36.7 1.75 13 SANDY SILT to CLAYEY SILT 15
6.000 19.69 21.5 2.42 A4 CLAYEY SILT to SILTY CLAY 12!
6.150 20.18 27.0 1.67 4 SANDY SILT to CLAYEY SILY 11

TOP 1.0 ft IS DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1959.
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SQUNDING

.250
.400
L350
.700
.850
.000
.150
.300
450
.600
750
.900
10.050
10.200
10.35C
10.500
10.650
10.800
10.950
11.100
11.25¢
11.400
11.550
1.700
11.850
12.000
12.150
12.300
12.450
12.600
12.750
12.900
13.050
13.200
13.350
13.500
13.650

VOVO0OVO0OO0OVCO0Oo o

CPT-7

TIP
RESISTANCE
(tsf)

FRICTION
RATIO
%)

-

P
(%]

oo

N
N
n

.N
3

WHEN YO ONOWINUN o O No
GG IBBURNECRRRINGNSLITRREER

- B UAWN= NNV 2 alWNNAS D aaaaaaaiN

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
{tsf)

-.32
-.32
-.31
-.29

-.28
-.28
-.e7
-.26

-.23
-.22
-.21
-.21
-.21
-.20
-.20

-.19
-.18
-.18
-.18
-.20
-.21
-.21
-.20
-.20
-.19
-.19
-.19
-.19
-.19
-.18
-.18
-.16

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT

SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT

SILTY SAND to SANDY SILT

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT

SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SANDY SILT to CLAYEY SILY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT .

SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
CLAYEY SILT to SILTY CLAY
SAND to SILTY SAND

SAND to SILTY SAND

PAGE 2 of 3

Interpretations based on: Robertson and Campanella, 1989.
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SOUNDING

CPT-7

TIP

RESISTANCE

(tsf)

FRICTION

RATIO
)

*[NDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef )
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENY SPT VALUE (60% Energy)

CONE PORE

PRESSURE
(tsf)

.........

SOIL BEHAVIOR TYPE

SILTY SAND to
SAND to SILTY
SAND to SILTY
SAND to SILTY
SILTY SAND to
SANDY SILT to
SILTY SAND to
SANDY SILT to
SILTY SAND to
SAND to SILTY
SILTY SAND to

...........

SANDY SILT

CLAYEY SILT
SANDY SILT

CLAYEY SILT
SANDY SILY

SAND

SANDY SILT
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Interpretations based on: Robertson and Campanella, 1989.
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FRICTION RATIO

TIP RESISTANCE (GC)

SOIL BEHAVIOR TYPE

INCREASING ORAIN SIZE

————

(FS/0C} [PERCENT) TONS/S3 FT ROANIC
g 4 s o 200 400 FATLS. CLAY SILT  SAND  GRAVEL
D 5 1 L L 1 L i 1 1 i
i ; } L] !
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TOP

1.0 FT IS OISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR £ND AREA EFFECT

ASSLMED TOTAL UNIT HWT = 115 PCF

ASSUMED DEPTH OF WRTER TABLE = 43.0 FT

S0IL BEMAVIOR TYPE INTERPRETATIONS BAGED ON: GUIDELLINES FOR OEOTECHMICAL DESIGN USING THE CPT AND CPTU.
S0IL MECHANICS SERIES #120. UNIVERSITY OF BRITISH COLUNMBIA. SEPTEMBER 1988. BY P.K. ROBERTSON AND R.G. CAMPANELLA.
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CONE PORE PRESSURE (U)

TIP RESISTANCE [GC)

PORE PRESSURE RATID
u/Ggc

TONS/SQ FT TONS/SQ FT
20 10 0 Q 10G 200 300 400 0.0 0.5 1.0
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TOP 1.0 FT IS OISTURBED SDIL
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PROJECT : EKI/WEBB

*

*

*

* SOUNDING CPT-8

*

* DATE/TIME: 10-02-98 11:27
*
*

CONE PENETRATION TEST

PROJECT No.: 98-E623

CONE/RIG

.
-

473 /R#3 KC/MR

% X % ¥ ¥ %

fhkkkkhhkhkdhdkhhkhdhhkhhhkhhhhhhhhhhhdkhhhhhhkrkrhhrhhhhhkhhkdkdrhrkhhkhkhhrkdn
PAGE 1 of 3

DEPTH DEPTH TIP FRICTION CONE PORE
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) (%) (tsf)
150 A9 .0 .00 .00
300 .98 .0 .00 .00
450 1.48 54.9 1.92 -.01
.600 1.97 45.0 1.52 -.02
750 2.46 22.9 1.51 -.02
900 2.95 18.2 1.21 -.02
1.050 3.44 18.6 1.07 -.03
1.200 3.94 16.8 1.08 -.03
1.350 4.43 16.7 1.06 -.03
1.500 4.92 17.5 .96 -.03
1.650 5.41 25.9 2.30 -.05
1.800 5.9 55.9 1.47 -.05
1.950 6.40 41.2 1.29 -.05
2.100 6.89 48.2 .94 -.06
2.250 7.38 58.3 .72 -.06
2.400 7.87 63.3 .80 -.06
2.550 8.37 56.7 1.96 -.06
2.700 8.86 39.2 2.32 -.06
2.850 9.35 30.4 1.51 -.05
3.000 9.84 23.3 1.36 -.05
3.150 10.33 26.3 1.42 -.06
3.300 10.83 72.0 1.35 -.05
3.450 11.32 47.8 2.03 -.04
3.600 11.81 55.2 1.87 -.05
3.750 12.30 67.6 1.57 -.05
3.900 12.80 241 3.53 -.05
4.050 13.29 87.8 .82 -.04
4.200 13.78 66.1 1.15 -.04
4.350 14,27 10.0 4,04 -.04
4.500 14.76 16.0 1.72 -.04
4.650 15.26 30.4 2.57 -.02
4.800 15.75 35.1 2.06 -.01
4.950 16.24 30.5 1.74 -.01
5.100 16.73 26.1 2.09 -.01
5.250 17.22 31.9 1.81 -.00
5.400 17.72 33.9 2.07 -.00
5.550 18.21 15.6 2.79 .00
5.700 18.70 32.7 2.12 .01
5.850 19.19 19.0 3.03 .01
6.000 19.69 16.3 2.29 .01
6.150 20.18 15.2 2.56 .02

TOP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N{60) = EQUIVALENT SPT VALUE (60X Energy)

SOIL BEHAVIOR TYPE

SILTY
SILTY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SILTY
SILTY
SILTY

SAND
SAND
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SAND
SAND
SAND

to
to
to
to
to
to
to
to
to
to
to
to

SAND to SILTY
SAND to SILTY

SILTY
SANDY
SANDY
SANDY
SANDY
SILTY
SANDY
SILTY
SILTY

SAND
SILT
SiLT
SILT
SILT
SAND
SILT
SAND
SAND

to
to
to
to
to
to
to
to
to

CLAYEY SILT to SILYY CLAY
SAND to SILTY SAND
SILTY SAND to SANDY SILT

CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY

SANDY
SANDY

SILT
SILY

SANDY SILT

SANDY
SANDY

SILT
SILT

to
to
to
to
to

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY

N(60)

0

0

SANDY SILT 18
SANDY SILT 15
CLAYEY SILT 9
CLAYEY SILT 7
CLAYEY SILT 7
CLAYEY SILT 7
CLAYEY SILT 7
CLAYEY SILTY 7
CLAYEY SILY 10
SANDY SILT 19
SANDY SILT 14
SANDY SILT 16
SAND 15
SAND 16
SANDY SILT 19
CLAYEY SILTY 16
CLAYEY SILT 12
CLAYEY SILT 9
CLAYEY SILT 11
SANDY SILT 2h
CLAYEY SILT 19
SANDY SILT 18
SANDY SILT 23
12

22

22

10

8

15

CLAYEY SILT 14
CLAYEY SILT 12
CLAYEY SILT 10
CLAYEY SILT 13
CLAYEY SILT 14
8

13

9

8

8

Inrerpretations based on: Robertson and Campanella, 1989.
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SOQUNDING : CPT-8

6.750 22.15
6.900 22.64
7.050 23.13
7.200 23.62
7.350 24.11
7.500 2461
7.650 25.10
7.800 25.59
7.950 26.08

8.550 28.05
8.700 28.54
8.850 29.04
9.000 29.53
9.150 30.02
9.300 30.51
9.450 31.00
9.600 31.50
9.750 31.99
9.900 32.48

10.950 35.93
11.100 36.42
11.250 36.91
11.400 37.40
11.550 37.89
11.700 38.39
11.850 38.88
12.000 39.37
12.150 39.86
12.300 40.35
12.450 40.85
12.600 41.34
12.750 41.83
12.900 42.32
13.050 42.81
13.200 43.31
13.350 43.80
13.500 44.29
13.650 44,78

. - [ ] mmmﬂ&

r en; bt
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~n
0
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*[NDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pe
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy}

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SANDY SILT to CLAYEY SILT

Mmoo oson

5
10

16
19
27
31
42
48
55
62
51
56
65
&9
4l
70
43
28
14
21
35
41

40

38
40
29
15
19
18

22
2t
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PAGE 3 of 3
SOUNDING : CPT-8

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(SD)
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) (%) (tsf)
13.800 45.28 143.8 1.58 .26 SAND to SILTY SAND 34
13.950 45.77 149.6 1.80 .26 SILTY SAND to SANDY SILT 50
14.100 46.26 153.6 1.77 27 SAND to SILTY SAND 38
14,250 46.75 162.6 1.44 .28 SAND to SILTY SAND 36
14.400 47.24 37.1 3.81 27 CLAYEY SILT to SILTY CLAY 19
14.550 47.74 22.0 2.26 27 CLAYEY SILT to SILTY CLAY 1"
14.700 48.23 20.0 1.43 .29 SANDY SILT to CLAYEY SILT 8
14.850 48.72 37.1 2.45 .29 SANDY SILT to CLAYEY SILTY 15
15.000 49.21 23.6 3.03 .29 CLAYEY SILT to SILTY CLAY 12
15.150 49.70 100.3 1.70 .31 SILTY SAND to SANDY SILT 33
15.300 50.20 58.8 2.39 .31 SANDY SILT to CLAYEY SILT 24
15.450 50.69 56.4 drkdeiek 32 0

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(40) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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SOIL BEHAVIOR TYPE

FRICTION RATIO TIP RESISTANCE (QC) N
(FS/BC) (PERCENT) TBNE/SE FT - INCRERSING GRAIN SIZE — -
8 4 0o 0 200 400 MATLS. CLAY SILT  SAND  GRAVEL
0 1 1 1 1 L L 1 i 1 1 1 i
y ; =
: é ; — :
15 ;S §
20 —]
: } = :
. - é 3
25 -] > —_ !
- L i
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z 7 — i
—~ 30 f
E ] — ——t ] [
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| ——1 u
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I T= 5 S N ==
50 == Mi
55
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ToP

TIP

1.0 FT [S DISTURBED SOIL

RESISTANCE NOT CORRECTED FOR END RRER EFFECT

ASSLMED TOTAL UNIT WT = 116 PCF ASSUMED DEPTH OF WATER TABLE = 43.0 FT

E0IL BEHAVIOR TYPE INTERPRETATIONS BAGED ON: GUIDELINES FOR OEOTECHNICAL DESION USING THE CPT ANG CPTU.
SOIL MECHANICS SERIES #120. UNIVERSITY OF BRITISH COLUMBIA, SEPTEMBER 1983. BY P.K. ROBERTSON AND R.G. CAMPANELLA.
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CONE PORE PRESSURE {U)
TONS/5@ FT

TIP RESISTANCE (BC)

TONS/SE FT

20 10 a u} 100 200 300 400 0.0 0.5

T Y T T N T T I |
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PORE PRESSURE RRTID
u/GC

.0

D L1 1 L1 1 1

L

) I S |

L

10

T 1 1 7T

LI

25

30

%

:
L2
R

:

DEPTH IN FEET

BN

LR B |

35

i)t

oq

U

LN B A |

) T

=

LI B |

45

E.g .1 )

b
40 _,f:b
N

L B |

1) )

55

L1

T T T

80
TOP 1.0 FT IS DISTURBED SDIL

TIP RESISTANCE NOT CORRECTED FDR END ARER EFFECT
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CONE PENETRATION TEST

- SOUNDING NUMBER: CPT-8

PROJECT NAME : EKI/HEBB
PROJECT NUMBER : 98-EBZ23

CONE/RIG :
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*********************************************************************

*
* CONE PENETRATION TEST *
* *
* SOUNDING : CPT-9 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR *
* DATE/TIME: 10-02-98 13:30 *
* *
ddk ks dkdedhhdhdhkhkhkhhkhkhkhhhhhhhhhhhhhkhhhhhhhhhkdkhhkhhkhkhhdhrrhhhhkhhhhdhhhk

DEPTH DEPTH TIP FRICTION , CONE PORE
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) (%) (tsf)
150 .49 .0 .00 .00
300 .98 .0 .00 .00
450 1.48 58.1 2.46 .01
600 1.97 88.0 1.46 .02
730 2.46 46.5 1.68 .00
.900 2.95 38.9 1.19 .00
1.050 3.44 23.0 1.36 .00
1.200 3.94 20.3 1.48 .01
1.350 .43 22.2 1.40 .01
1.500 4.92 22.7 1.40 .
1.650 5.41 26.5 1.31 .02
1.800 5.91 25.1 1.48 .04
1.950 6.40 25.8 1.64 .04
2.100 6.89 26.5 .39 .04
2.250 7.38 21.4 1.84 .05
2.400 7.87 18.0 1.98 .04
2.550 8.37 15.9 1.36 .05
2.700 8.86 15.9 1.62 .06
2.850 9.35 18.1 1.61 .06
3.000 9.84 23.4 1.42 .06
3.150 10.33 21.1 1.41 .06
3.300 10.83 21.9 1.49 .06
3.450 11.32 23.4 2.18 .06
3.600 11.81 33.9 1.69 .06
3.750 12.30 32.3 2.36 .05
3.900 12.80 15.1 3.37 .05
4.050 13.29 45.8 1.88 .06
4.200 13.78 36.3 3.43 .03
4.350 14.27 13.6 3.78 .03
4,500 14.76 16.9 1.76 .03
4.650 15.26 8.8 2.26 .02
4,800 15.75 18.6 1.96 .03
4.950 16.24 11.5 3.54 .03
5.100 16.73 30.3 2.79 .02
5.250 17.22 30.9 2.56 .01
5.400 17.72 32.8 2.15 .01
5.550 18.21 67.9 1.62 .00
5.700 18.70 24.2 2.86 .00
5.850 19.19 11.5 1.44 .00
6.000 19.69 10.1 2.64 .00
6.150 20.18 17.7 1.41 .00

TOP 1.0 ft IS DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

SOIL BEHAVIOR TYPE

SANDY SILT to CLAYEY

SILT

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILY
SILTY SAND to SANDY SILT

SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
CLAY to SILTY CLAY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
CLAY

CLAYEY SILT to SILTY
CLAY to SILTY CLAY
CLAYEY SILT to SILTY
CLAY

CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY

SILT
SILY
SILY
SILT
SILT
SILT
SILT
SILY
SILT
CLAY
SILT
CLAY
SILT
SILT
SILT
SILT
SILT
SILT
SILY

SILT
CLAY

CLAY
CLAY
CLAY

SILT
SILT

SILTY SAND to SANDY SILT

CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAY to SILTY CLAY

SANDY SILT to CLAYEY

CLAY
CLAY

SILY
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SOUNDING

CPT-9

TIP
RESISTANCE
(tsf)
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*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115

pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(&0) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

.06

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAY to SILTY CLAY

CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILY
CLAY

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
CLAY to SILTY CLAY

CLAY to SILTY CLAY

CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAY

CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY

SILTY SAND to
SAND to SILTY
SAND to SILTY
SAND to SILTY
SAND to SILTY
SANDY SILT to

SANDY SILT
SAND
SAND
SAND
SAND
CLAYEY SILT

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT

SAND

PAGE 2 of 3
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SOUNDING

13.800
13.950
14.100
14.250
14.400
14.550
14.700

14.850-

15.000
15.150
15.300
15.450

CPT-9

RESISTANCE

TIP

(tsf)

FRICTION
RATIO
%)

1.79

=2 NN = N -
mozo-m-hum
-~ & oWNnoW

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115
ASSUMED DEPTH OF WATER TABLE = 43.0 ft
N(60) = EQUIVALENT SPT VALUE (60X Energy)

pcf

CONE PORE
PRESSURE
(tsf)

SOIL BEHAVIOR TYPE

SANDY SILT to
SAND to SILTY
SILTY SAND to
SAND to SILTY
SAND to SILTY
CLAY to SILTY
CLAY to SILTY
SANDY SILT to

CLAYEY SILY
SAND
SANDY SILT
SAND
SAND
CLAY
CLAY
CLAYEY SILT

CLAYEY SILT to SILTY CLAY

SANDY SILT to
SILTY SAND to
SILTY SAND to

CLAYEY SILT
SANDY SILT
SANDY SILT

PAGE 3 of 3

29
30

Interpretations based on: Robertson and Campanella, 1989.

HOLGUIN, FAHAN & ASSOCIATES, INC,

000978



SOIL BEHAVIOR TYPE
FRICTION RATIO TIP RESISTANCE (GC) IN —
(FS/BC) (PERCENT) TONS/5G FT GROANIC CREASING ORAIN SIZE
8 4 o o 200 400 MATLS. cLay SILT  SAND  GRAVEL
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wl |2 == .
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60 50

TOP 1.0 FT IS DISTURBED SDIL

TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT

ASSUMED TOTAL UNIT WT = 115 PCF ASSUMED DEPTH OF WATER TABLE = 43.0 FT

BOIL BEHAYIOR TYPE INTERPRETATIONS BAGED ON: OUIDELINES FOR OEOTECHNICAL DEBION USING THE CPT AND CPTU.
SOIL MECHANICS SERIES =120, UNIVERSITY OF BRITISH COLUMBIR. SEPTEMBER 1989, 8Y P.K. ROBERTSON AND R.B. CAMPANELLA.

CONE PENETRATION TEST SOUNDING NUMBER: CPT-9
PROJECT NAME  : EKI/WEBB CONE/RIG : 473/Ru3 KC/MR -*— |'I__'_|
PROJECT NUMBER : 98-E623 DATE/TIME: 10-02-98 13:30 m""‘ A
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CONE PORE PRESSURE (U)

TIP RESISTANCE (QC}

PORE PRESSURE. RATIOD
usac

TONS/SQA FT TONS/SQ FT
20 10 u} a 100 200 300 400 0.0 0.5 L.0
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50 ] = i 50
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TOP 1.0 FT IS DISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT
CONE PENETRATION TEST SOUNDING NUMBER: CPT-9
PROJECT NAME  : EKI/WEBB CONE/RIG : 473/Ru3 KC/MR * |'F‘_|
e _ PPN
PROJECT NUMBER : 98-E623 DATE/TINE: 10-02-98 13:30 aaaal A

000980



APPENDIX B

Laboratory Reports and Chain-of-Custody Forms
for PIPP Groundwater Sampling

Erler &
Kalinowski, Inc.
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B ORANGE COAST ANALYTICAL, INC.

3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

B\
- W

ORANGE COAST ANALYTICAL THANKS YQU FOR YOUR BUSINESS

THE FOLLOWING PAGES ARE THE ANALYSIS REPORT

ON THE SAMPLES YOU REQUESTED.

IF YOU HAVE ANY QUESTIONS REGARDING THIS REPORT

PLEASE FEEL FREE TO CONTACT US.

RECEIVED H

ocT 138® |

- 2lLh ;\‘\;.:‘;_"g‘i C'
FRLER & KALIf GHBAL iN s
SANTA MONiGH OFFICE
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B B ORANGE COAST ANALYTICAL, INC.

A
=& 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
Wl 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

LABORATORY REPORT FORM

Laboratory Name: ORANGE COAST ANALYTICAL, INC.

Address: 3002 Dow Suite 532 Tustin, CA 92780
Telephone: (714) 832-0064

Laboratory Certification

(ELAP) No.: 1416 Expiration Date: 1999
Laboratory Director's Name (Print) : Mark Noorani

Client: Erier & Kalinowski, Inc.

Project No.: 961025.02

Project Name: Webb

Laboratory Reference: EKI 10484
Analytical Method: EPA 8260

Date Sampled: 10/01-02/1998

Date Received: 10/02/98
Date Reported: 10/08/98
Sample Matrix: Water

Chain of Custody Received: Yes

Laboratory Director's Signature: W %M,,,V
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ORANGE COAST ANALYTICAL, INC.

il
-
»1-_ 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
—— e 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

ANALYTICAL TEST RESULTS 8260

Reporting Unit: ug/l

DATE ANALYZED 10/06/98 10/06/98 10/06/98 10/06/98
DILUTION FACTOR 1 1 1
LAB SAMPLE 1.D. 98100028 | 98100029 | 98100030
CLIENT SAMPLE 1.D. CPT-1-55 CPT-1-95 CPT-3
COMPOUND MDL MB
Acetone 2.0 <20 170 8.1 170
Benzene 0.5 <0.5 1.6 <0.5 0.58
Bromodichioromethane 0.5 <0.5 <0.5 <0.5 <0.5
Bromoform 0.5 <0.5 <0.5 <0.5 <0.5
Bromomethane 1.0 <1.0 <1.0 <1.0 <1.0
2-Butanone 1.0 <1.0 4.8 <1.0 2.7
Carbon Disulfide 0.5 <0.5 <0.5 <0.5 <0.5
Carhon Tetrachloride 0.5 <0.5 <0.5 <0.5 <0.5
Chlorobenzene 0.5 <0.5 <0.5 <0.5 <0.5
Chlorodibromomethane 0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane 0.5 <0.5 <0.5 <0.5 <0.5
2-Chloroethyl vinyl ether 1.0 <1.0 <1.0 <1.0 <1.0
Chloroform 0.5 <0.5 <0.5 <0.5 <0.5
Chloromethane 0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethane 0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethane 0.5 <0.5 <0.5 5.3 <0.5
1,1-Dichloroethene 0.5 <0.5 <0.5 <0.5 <0.5
cis 1,2-Dichloroethene 0.5 <0.5 <0.5 <0.5 2.6
Trans 1,2-Dichloroethene 0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroprapane 0.5 <0.5 <0.5 <0.5 <0.5
cis-1,3-Dichloropropene 0.5 <0.5 <0.5 <0.5 <0.5
trans-1,3-Dichloropropene 0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene 0.5 <0.5 <0.5 <0.5 <0.5
2-Hexanone 1.0 <1.0 <1.0 <1.0 <1.0
Methylene chloride 2.5 <2.5 <2.5 <2.5 <2.5
4-Methvl-2-pentanone 1.0 <1.0 <1.0 <1.0 <1.0
Styrene 0.5 <0.5 <0.5 <0.5 <0.5
1,1,2,2-Tetrachloroethane 0.5 <0.5 <0.5 <0.5 <0.5
Tetrachloroethene 0.5 <0.5 <0.5 <0.5 <0.5
Toluene 0.5 <0.5 <0.5 <0.5 0.55
1,1,1-Trichloroethane 0.5 <0.5 <0.5 <0.,5 <0.5
1,1,2-Trichloroethane 0.5 <0.5 <0.5 <0.5 <0.5
Trichloroethene 0.5 <0.5 <0.5 <0.5 6.3
Trichlorofluoromethane 0.5 <0.5 <0.5 <0.5 <0.5
Vinyl acetate 1.0 <1.0 <1.0 <1.0 <1.0
Vinyl Chloride 0.5 <0.5 <0.5 <0.5 <0.5
Total Xylenes 0.5 <0.5 1.6 <0.5 0.66
SURROQGATE SPK ACP% MB
RECOVERY CONC %RC
Dibromofluoromethane 20 86-118 86 88 89 92
Toluene-d8 20 88-110 97 96 95 97
4-Bromofluorobenzene 20 86-115 94 94 95 98
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ORANGE COAST ANALYTICAL, INC.

Nacem 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
i\ W

Reporting Unit: ug/l

620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970
ANALYTICAL TEST RESULTS 8260

DATE ANALYZED 10/06/98 10/06/98 $0/07/98 10/06/98
DILUTION FACTOR 1 25 2 2
LAB SAMPLE 1.D. 98100031 98100032 | 98100033
CLIENT SAMPLE 1.D. CPT-5 CPT-2 CPT-4A
COMPOUND MDL MB
Acetone 2.0 <2.0 480 300 95
Benzene 0.5 <0.5 <13 <1.0 <1.0
Bromodichioromethane 0.5 <0.5 <13 <1.0 <1.0
Bromoform 0.5 <0.5 <13 <1.0 <1.0
Bromomethane 1.0 <1.0 <25 <2.0 <2.0
2-Butancne 1.0 <1.0 <25 35 2.2
Carbon Disulfide 0.5 <0.5 <13 <1.0 <1.0
Carbon Tetrachloride 0.5 <0.5 <13 <1.0 <1.0
Chlorobenzene 0.5 <0.5 <13 <1.0 <1.0
Chlorodibromomethane 0.5 <0.5 <13 <1.0 <1.0
Chloroethane 0.5 <0.5 <13 <1.0 <1.0
2-Chlarcethyl vinyl ether 1.0 <1.0 <25 <2.0 <20
Chioroform 0.5 <0.5 <13 <1.0 <1.0
Chloromethane 0.5 <0.5 <13 <1.0 <1.0
1,1-Dichioroethane 0.5 <0.5 <13 <1.0 1.2
1,2-Dichloroethane 0.5 <0.5 <13 <1.0 <1.0
1,1-Dichloroethene 0.5 <0.5 <13 <1.0 4.1
¢is 1,2-Dichloroethene 0.5 <0.5 110 <1.0 11
Trans 1,2-Dichloroethene 0.5 <0.5 <13 <1.0 <1.0
1,2-Dichloropropane 0.5 <0.5 <13 <1.0 <1.0
cis-1,3-Dichloropropene 0.5 <0.5 <13 <1.0 <1.0
trans-1,3-Dichloropropene 0.5 <0.5 <13 <1.0 <1.0
Ethylbenzene 0.5 <0.5 <13 <1.0 <1.0
2-Hexanone 1.0 <1.0 <25 <2.0 <2.0
Methylene chioride 2.5 <2.5 <63 <5.0 <5.0
4-Methyl-2-pentanone 1.0 <1.0 <25 <2.0 <2.0
Styrene 0.5 <0.5 <13 <1.0 <1.0
1,1,2,2-Tetrachloroethane 0.5 <0.5 <13 <1.0 <1.0
Tetrachioroethene 0.5 <0.5 <13 <1.0 <1.0
Toluene 0.5 <0.5 <13 1.1 1.1
1,1,1-Trichloroethane 0.5 <0.5 <13 <1.0 <1.0
1,1,2-Trichloroethane 0.5 <0.5 <13 <1.0 <1.0
Trichloroethene 0.5 <0.5 3,800 1.6 220
Trichlorofluoromethane 0.5 <0.5 <13 <1.0 <1.0
Vinyl acetate 1.0 <1.0 <25 <2.0 <2.0
Vinyl Chloride 0.5 <0.5 <13 <1.0 <1.0
Total Xylenes 0.5 <0.5 <13 <1.0 1.2
SURROGATE SPK ACP% MB
RECOVERY CONC %RC
Dibromofluoromethane 20 86-118 86 g5 96 92
Toluene-d8 20 88-110 97 96 97 96
4-Bromofluorobenzene 20 86-115 94 97 98 94
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ORANGE COAST ANALYTICAL, INC.

B 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
- =Y 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

ANALYTICAL TEST RESULTS 8260

Reporting Unit: ug/l

DATE ANALYZED 10/06/98 10/06/98 10/06/98 10/07/98
DILUTION FACTOR 2 250 200
LAB SAMPLE |.D. 98100034 | 98100035 | 98100036
CLIENT SAMPLE I.D. CPT-4B CPT-7 CPT-6
COMPOUND MDL MB
Acetone 2.0 <2.0 80 <500 <400
Benzene 0.5 <0.5 <1.0 <125 <100
Bromodichlioromethane 0.5 <0.5 <1.0 <125 <100
Bromoform 0.5 <0.5 <1.0 <125 <100
Bromomethane 1.0 <1.0 <2.0 <250 <200
2-Butanone 1.0 <1.0 8.4 <250 <200
Carbon Disulfide 0.5 <0.5 <1.0 <125 <100
Carbon Tetrachioride 0.5 <0.5 <1.0 <125 <100
Chlorobenzene 0.5 <0.5 <1.0 <125 <100
Chlorodibromomethane 0.5 <0.5 <1.0 <125 <100
Chloroethane 0.5 <0.5 <1.0 <125 <100
2-Chioroethyl vinyl ether 1.0 <1.0 <2.0 <250 <200
Chloroform 0.5 <0.5 <1.0 <125 <100
Chloromethane 0.5 <0.5 <1.0 <125 <100
1,1-Dichloroethane 0.5 <0.5 1.1 160 240
1,2-Dichloroethane 0.5 <0.5 <1.0 <125 <100
1,1-Dichloroethene 0.5 <0.5 3.4 <125 <100
cis 1,2-Dichloroethene 0.5 <0.5 10 190 130
Trans 1,2-Dichloroethene 0.5 <0.5 <1.0 <125 <100
1,2-Dichloropropane 0.5 <0.5 <1.0 <125 <100
cis-1,3-Dichloropropene 0.5 <0.5 <1.0 <125 <100
trans-1,3-Dichloropropene 0.5 <0.5 <1.0 <125 <100
Ethylbenzene 0.5 <0.5 <1.0 <125 <100
2-Hexanone 1.0 <1.0 <2.0 <250 <200
Methylene chloride 2.5 <2.5 <5.0 <625 <500
4-Methyl-2-pentanone 1.0 <1.0 <1.0 <250 <200
Styrene 0.5 <0.5 <1.0 <125 <100
1,1,2,2-Tetrachloroethane 0.5 <0.5 <1.0 <125 <100
Tetrachloroethene 0.5 <0.5 <1.0 <125 110
Toluene 0.5 <0.5 <1.0 <125 <100
1,1,1-Trichlorcethane 0.5 <0.5 <1.0 <125 <100
1,1,2-Trichloroethane 0.5 <0.5 <1.0 <125 <100
Trichloroethene 0.5 <0.5 200 27,000 35,600
Trichlorofluoromethane 0.5 <0.5 <1.0 <125 <100
Vinyl acetate 1.0 <1.0 <2.0 <250 <200
Vinyl Chloride 0.5 <0.5 <1.0 <125 <100
Total Xylenes 0.5 <0.5 <1.0 <125 <100
SURROGATE SPK ACP% MB
RECOVERY CONC %RC
Dibromoflucromethane 20 86-118 86 95 94 98
Toluene-d8 20 88-110 97 98 96 96
4-Bromofluorohenzene 20 86-115 94 96 96 97
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10 ORANGE COAST ANALYTICAL, INC.
",“- 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
-~ 4av 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970
ANALYTICAL TEST RESULTS 8260
Reporting Unit: ug/I

DATE ANALYZED 10/07/98 10/06/98 10/07/98

DILUTION FACTOR 1 2

LAB SAMPLE 1.D. 98100037 | 98100038

CLIENT SAMPLE 1.D. CPT-8 CPT-9
COMPOUND MDL MB
Acetone 2.0 <2.0 16 490
Benzene 0.5 <0.5 <0.5 <1.0
Bromodichloromethane 0.5 <0.5 <0.5 <1.0
Bromoform 0.5 <0.5 <0.5 <1.0
Bromomethane 1.0 <1.0 <1.0 <2.0
2-Butanone 1.0 <1.0 <1.0 7.7
Carbon Disulfide 0.5 <0.5 <0.5 <1.0
Carbon Tetrachloride 0.5 <0.5 <0.5 <1.0
Chlorobenzene 0.5 <0.5 <0.5 <1.0
Chlorodibromomethane 0.5 <0.5 <0.5 <1.0
Chloroethane 0.5 <0.5 <0.5 <1.0
2-Chloroethyl vinyl ether 1.0 <1.0 <1.0 <2.0
Chloroform 0.5 <0.5 <0.5 <1.0
Chloromethane 0.5 <0.5 <0.5 <1.0
1,1-Dichloroethane 0.5 <0.5 1.4 <1.0
1,2-Dichloroethane 0.5 <0.5 <0.5 <1.0
1,1-Dichloroethene 0.5 <0.5 6.7 <1.0
cis 1,2-Dichloroethene 0.5 <0.5 11 <1.0
Trans 1,2-Dichloroethene 0.5 <0.5 1.3 <1.0
1,2-Dichloropropane 0.5 <0.5 <0.5 <1.0
¢is-1,3-Dichloropropene 0.5 <0.5 <0.5 <1.0
trans-1,3-Dichioropropene 0.5 <0.5 <0.5 <1.0
Ethylbenzene 0.5 <0.5 <0.5 <1.0
2-Hexanone 1.0 <1.0 <1.0 <2.0
Methylene chloride 2.5 <2.5 <2.5 <5.0
4-Methyl-2-pentanone 1.0 <1.0 <1.0 <2.0
Styrene 0.5 <0.5 <0.5 <1.0
1,1,2,2-Tetrachloroethane 0.5 <0.5 <0.5 <1.0
Tetrachloroethene 0.5 <0.5 <0.5 <1.0
Toluene .5 <0.5 <0.5 <1.0
1,1,1-Trichloroethane 0.5 <0.5 <0.5 <1.0
1,1,2-Trichloroethane 0.5 <0.5 <0.5 <1.0
Trichloroethene 0.5 <0.5 140 9.1
Trichlorofluoromethane 0.5 <0.5 <0.5 <1.0
Vinyl acetate 1.0 <1.0 <1.0 <2.0
Viny! Chloride 0.5 <0.5 <0.5 <1.0
Total Xylenes 0.5 <0.5 <0.5 <1.0
SURROGATE SPK. ACP% MB
RECOVERY CONC %RC
Dibromofluoromethane 20 86-118 91 96 96
Toluene-d8 20 88-110 o8 98 97
4-Bromofluorobenzene 20 86-115 96 98 96
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ORANGE COAST ANALYTICAL, INC.

| B |
A B
=W 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
T 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

8260 QA /QC REPORT
Reporting Unit : ug/l
1. Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)
Date Performed :10/06/98

LAB Sample |.D.: 88100029

e :

1,1-Dichioroethene 0.0 20 17 18 85 90 6 |61-145 14
Benzene 0.0 20 16 18 80 90 12 [ 76-127] 11 |
Trihloroethene 0.0 20 17 19 85 g5 11 | 71-120] 14
Toluene 0.0 20 16 18 80 90 12 | 76-125] 13
Chlorobenzene 0.0 20 17 19 85 95 11 [ 75-130 13

R1 = Result of Laboratory Sample |.D.

SPK CONC = Spiking Concentration (<5 X PQL); PQL = Practical Quantitation Limit.
MS = Matrix Spike Resuit

MSD = Matrix Spike Duplicate Resuit

%MS = Percent Recovery of MS: {(MS-Rt)/SP} X 100.

%MSD = Percent Recovery of MSD: {MSD-R1)/SP} X 100.

RPD = Relative Percent Difference: {MS - MSD)/(MS + MSD)} X 100 X 2
ACP%MS(MSD) = Acceptable Range of Percent.

ACP RPD = Acceptable Relative Percent Difference

2. Laboratory Quality Control check sample

Date Performed : 10/06/98

LAB Sample |.D .: OCA 5652

[1,1-Dicholoroethane 50 47 94 80 -120
Carbon tetrachloride 50 48 96 80 -120
Ethyibenzene 50 44 88 80 -120
Tetrachloroethene 50 45 90 80 -120
ANALYST: Mitra Samiei DATE: 10/08/98

000988



B 1 ORANGE COAST ANALYTICAL, INC.

wmwR 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
— e 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

8260 QA /QC REPORT
Reporting Unit : ug/l
1. Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)

Date Performed . 10/07/98

LAB Sample |.D . : 98100027

el :

1,1-Dichloroethene | 0.0 20 18 18 90 90 0 [61-145] 14
iBenzene 0.0 20 17 17 85 85 0 {76127 11
Trihloroethene 0.0 20 17 18 85 90 6 | 71-120 14
Toluene 0.0 20 17 17 85 85 0 |76-125] 13
Chlorobenzene 0.0 20 18 18 90 90 0 75-1 30 13

R1 = Result of Laboratory Sample |.D.

SPK CONC = Spiking Concentration (<5 X PQL); PQL = Practical Quantitation Limit.
MS = Matrix Spike Resuit

MSD = Matrix Spike Duplicate Result

%MS = Percent Recovery of MS: {{MS-R1)/SP} X 100.

%MSD = Percent Recovery of MSD: {(MSD-R1)/SP} X 100.

RPD = Relative Percent Difference: {{MS - MSD)}/(MS + MSD)} X 100 X 2
ACP%MS(MSD) = Acceplable Range of Percent.

ACP RPD = Acceptable Relative Percent Difference

2. Laboratory Quality Control check sample

Date Performed : 10/07/98

LAB Sample | . D . : OCA 5652

[1.1-Dicholoroethane 50 48 96 ] 80120

Carbon tetrachloride 50 53 106 80 -120
Ethylbenzene 50 46 92 80 -120
Tetrachloroethene 50 47 94 80 -120
ANALYST: Mitra Samiei DATE: 10/08/98
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066000

CHAIN OF cusTony / SAMPLE ANALYS1S REQUEST

Analytical Laboratory: 0’!4[/6'5’ Mr

Erler & Kalinowski, Inc.

Projact Humbor: 6t 02 < 02 _ Date Sampled; /o/f/ 28

Project Hame: EBE Sampled By; {GA{

Source of Samples) 9'3‘}' f% WVG Report Renilts To; w

Locat lon: EXTCLron /M/zl/e/a/l KeLinBlo S/‘gz Phone Number: (310} 314-Bas5S

Lab Fleld Reaulta
Sample Sample Sample Humbaer and Type Tlma Analyses Requested Required by

__1n . 1D Type of Contalnare Collected (EPA Hethod Humber) {Pate/Time)
CPr-1-55 | wateR | 2 x Vo4 wite) | 7' < g2l : Nonmar
CPT—I 95 | | Zi2o |
cPr-=3 ! ,‘ [Z: oo i
orr-5 | -1 I
cer-z. | t6:15 S
ERE — /ool (6:20 Hor b
CPr- 44 17:% Ezco
CPT- 48 ~ /8:c0 $260
TéAvee band paree. | | x g | Hees ,

Speclal Instructiongy

Rollnqulehed ny; Racelved Dy:

Hame / Signature [ NMEL fation Dateo Tlme}m Hame / Slgnature / Affiliatlon

&uk/l/ HVGH"TM /m/-\_ MKI )Q/z/ﬂgiﬁc MHM\ /ﬂw /0%

T ] o
o /63 3,.




166000

Erler & Kallnowski, Inc.

Project Number;:

Z6r025. 07,

Project Hame:

72713

Sourca of Samples:

5020 fenaSeae Bevd.

CUAIN OF CuSTODY / SAMPLE ANRLYSIS REQUEST

Analytical Laboratory: O# AwEE CaoArcr

Date Sampled:

/a,/ 2 ,/ 8
KoK

Sampled By

leport Results To: SreLE Mrilee_

Locat lon: QMOI&,'//I/&M ﬂ(d’é’g (lr?réfk. Phone_Humber: (310) 314-8855
Lab Fleld Reaults
Sample Sample Sample Humber and Type Time Analyses Requested Requlred By
1D 1D Typa of Contalners Collected (EPA Method Numher) (Date/Tima)
COr—7 | waAreR | 2 xted wlffel | 60 | g7w lonirar.
CfT (o [ (0: Zo /
LT - & 12: 55 [
cPr-q Y 14:45] o S

Speclal Instructions:

Relinguished By:

Name / Signature / Afflllatlon

Recelvad Dy,

Date Time Name / signature / Affillation )
£oesan Auaffﬁ_@/% _/M/L_/ [EX1|10/2/9 gflo ﬂoj(‘a,\ Hav{b&_/ﬁ‘% /@[&,’ZQCJ’F
/o-02 0y
/530




Erler &
Kalinowski, Inc.

APPENDIX C

Boring Logs
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Boring & Well Construction Log

Erler &

Kalinowski, Inc.

Poaanon’  Webb at Refiable Steel Property

Wert rane MW-04

o West Hozmat

Nakee T Webb— Monitoring Wells

pririay Hollow Stem Auger

o 961025.02

e o) | 3 ™ Srawren  10/28/98 | Sonereeren  10/28/98
el pve oUMETER 400N |moM 0.0° O 4000 |28 10.00n [ REEOTY 70.00°
e Siotted 0.010in quueTER  4.00in  [oM 40,00 ™ 70.00° | 24w Mean Sea Level
Bentonite oM 000" ™ 33.00 |Iecer grouND
s Bentonite Pellets oM 33.00' ™ 38.00' |comceosr Rob Hesse
" Sand Filter mmom 38.00° ro 70.00° | ceammensv Beth Lamb, CEG
REMARSS 1.5—inch 0.D. Spiit Spoon Sampler
Well Completion: 12—-inch surface housing
SAMPLES
- o o] WELL
5 ; ElE < MATERIAL DESCRIPTION G| B[ | CONSTRUCTION NOTES
2 g § = 3 I
i3t KB
3 HE B 3 2| £
"] Asphalt 4 to 6
inches.
N swor s rayish brown (10VR5/2); 15% cky, 35% feet ' rthis%
g north of
sand; fine gruined sand; micaceous; soft; moist. CPT-1.
2_
; y /
4_
0513 57 Coor change to dark greyish brown (10YR4/2)
05| 2
05 3 6+
2 ‘
. /
g_
0745 |uw-+-1059 05 | 3 107 crease cly to 25%, decrease sond 1o 20%,
05| 4
05] 5 "
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Bonemoce L 04 oo Webb— Monitoring Wells  2P9%CT  961025.02 Eﬂer &

Boring & Well Construction Log Kalinowski, Inc.
SAWPLES
I R WELL
g p Ele| o |_ MATERIAL DESCRIPTION g B | = | CONSTRUCTION NOTES
3 g8l & |E 5 n|E
w ; § E 5 3|2
E § x| =S | S
13-
14+
033 157 becrease cloy to 165, increase sond to 35%.
05 4 v

05] 5 16 ‘

17

194

05| 5 2071 CLAYEY SLT, dark grey (10VRA/1); 35% clay, 15K sand: M v
fine gromed sond; micaceous; Soft; low plasticity;
05| 7 low foughness; low dry strength; moist.
0800 |uw-4-21.50 05 | 9 21
22_.
23_
- "
SANDY SILT; dark greyish brown (10m4 2); 15% cluy v
25% sond; fine grained sond mc/eu)a, ‘
s 54
5
26
6 CLAYEY SLT; greenish grey (10Y5/1); 40% clay, 10% o
sond; fine grained sand; micoceous; soft; medium
plosticiy; low toughness; low dry strength; moist.
27
28_
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sonmoLE W 04 rRoscT Webb— Monitoring Wells  £29%ST  961025.02 Er|er &

Boring & Well Construction Log Kalinowski, Inc.
SAMPLES
_ R g WELL
5 - Elg MATERIAL DESCRIPTION ;»,1 €1 3| CONSTRUCTION NOTES
2 § E = = S o
g 52| 5
18 R HAERE cEAN
051 5 X0
051 8 SILTY SAND; greyish brown (2.5YR5/2); 15% clay, 40% LS
08:10 |uw—4-3150 05 | 10 31- st fine graied sond; micaceous; firm; morst.

324

354 7 g

- / /
05 | 14 7 S1Y SAND; fight brownish ey (25YR/2); 5% clay, su [

30% sit; fine grained sugﬁ; Snimoeo{ls; quud;idg’c; 1 \ / /
05| 20 loose; slightly moist. 14
05| 32 361 11 / /

31 1 /

38 1 H
05| 15 407 MDY ST dark greyish brown (10VR4/2); 15% W T\: =
05| 16 35% sand; fine groined sond; mimcémyxs; f’m?uymist. \q §

0820 |iw-—4-41.50 05 | 20 - =

- 1=

43- B

44 §

\ E

" B suv sw0; dork qrey (10M4/1); 108 chy, 30% sit M -\\ =
fine gruined sand; micaceous; itic; i =

13 soft; moist to wet. 1 =1
1 —
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BonenoLE | 04 ProxcT Webb— Monitoring Wells  ©7o=eT  961025.02 E"er &
Boring & Well Construction Log Kalinowski, Inc.

SAMPLES

WELL

MATERIAL DESCRIPTION CONSTRUCTION NOTES

OV (ppm¥)

Water Level
USCS Code
Graphic Log

TME COLLECTED
SAMPLE No.
SAMPLE
RECOVERY (ft)
DEPTH ()

={ BLow count

- 1 | B

- 1t 1=
49 1t =)

05| 10 50 w (N =
SANDY SILT; dark grey (2.5YR4/1); 15% chay, 40% sand; =

05| 12 fine groined sand; micaceous; soft; wet. ﬁ“ =
05 | 16 Sy =
52- 1=

53 1=

54+ g

7 %1 =

8 B

8 56 =

57- B

56 g

59 =)

05110 501 swor s, greenish grey (10Y5/1); 15% clay, 25% =
05| 11 sond; fine groined sond; micaceous; soft; wet. =
05 10 61 E
62+ 1=
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Bommocs L 04 rrosecT Webb— Monitoring Wells — 279S7  961025.02 Er|er &

Boring & Well Construction Log Kalinowski, Inc.
SAMPLES
E _ 5l o | 2 WELL
3 gle| ¢ | MATERIAL DESCRIPTION g E|2| consRucTON NOTES
g g8l & |8 snls
s | § [§5]3 B cEAE:
64 =|
05| 11 % S0, greensh grey (1015/1): with block (MI); 15% E
05 |50/ sil; fine to medium grained; quartzitic; . =
. hombiende; subanqular gruins, wel graded; dense; =
05 66- saturated. =
67- =
68- B
69- =)
= Total depth:
70| Totol Depth of borehole 70 fest. 70 feet
T
724
73-
-
75
76+
77_
78_
79
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Boring & Well Construction Log

Erler &
Kalinowski, Inc.

focaron  Webb at Reliable Steel Property

wers s MW-05

oy West Hozmat

nasee T Webb— Monitoring Wells

Doeiws  Hollow—Stem Auger (CME-75) Nowasn  961025.02
G o) oy © Starreo  10/28/98 | Sone 10/28/98
L PVC TrER 400N |mO¥ 0.0° ™ 4000 | S28™OLE 10.00in | RDCO=™ 70.00°
PERRORATED  Gotied 0.010in ouseren 4.00in  |mom 40,00' ™ 70.00° | aamm NGVD 1929
o Bentonite oM 0000 ™ 33000 |mooor GnounD.
e Bentonite Peliets 0 33.00' ™ 38.00° |tosamsv Rob Hesse
AAr oo Fiter o 38.00° o 70.00 | cemmmensv Beth Lamb, CEG
REMARIS  1.5-inch 0.D. Split Spoon Sampler
SAMPLES
; Elg MATERIAL DESCRIPTION 3 B| 2| CONSTRUCTION NOTES
2 § E £ Cl e
g 8 B &
s | § 5l z |B s 2|
su[Lf Asphatt 46
1 11
SILTY SAND; Grayish brown {10YRS/2); 15% clay, 30% 1T
silt; fine grained sand; micoceous; loose; moist. 1k
b 1t
. jee ’q
- 1l
0513 > Decrecse fines to 10% cly, 25% s,
05] 3 11
051 3 6 1
71 |
84
g- i
0513 101 wmuf;'é;wmm (10vR5/2); 12& cluy.ﬁssx w |l
o511 051 3 meIgLu sond; micaceous; to fimm;
05| 4 1+
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BOREHOLE

rocaron  MW-05
Boring & Well Construction Log

ASECT Webb— Monitoring Wells

e 961025.02

Erler &
Kalinowski, Inc.

SAMPLES
B _ I I WELL
: Elg| < MATERIAL DESCRIPTION 2| 3| 3| CONSTRUCTION NOTES
§ 2 2| £ | N Z £
B ; S|4
1N HHE
13-
14
05 6 15_lncreoseﬁmtozoxday2518mdsﬁ¢ltly
phastic; firm; wet.
s g ’
17-
18-
19-
\
05 3 21 snmsnw greyish brown (wms/z) 15% clay. S _-\
w-5-21 05| 5 S - s, ks, N
05| 11 2 ML \:U
| s s 0
plsticly; ko oughnes; oty srengt i
2‘3_.
24 ‘
SILTY SAND, grayish brown (wms/z) 15% clay, 0% ‘
05| 11 [ ﬁne—grumed sand; sl Q
05 7 |
05| 8 26 o X
SILTY CLAY, grayish brown (25V5/2); 35% sit, 25%
mﬁwdmwﬁgmwnﬁm )
27 soft fo f"lm. ?
28' / H
/A M
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Boring & Well Construction Log

Frox=sT Webb— Monitoring Wells

Nowaen  961025.02

Erler &
Kalinowski, Inc.

SAMPLES
—_ EEIR:S WELL
g P E€lel ¢ |_ MATERIAL DESCRIPTION 8 5| 3| consrrucmoN NOTES
L
Sl -
g 5 g E x| S| &
7l
w-5-31 i 05 | 11 : :
04 | 12 31 v suw, dark graish from (10YR4/2); 15% cky 1+
m%fmmmmm;mﬁm
firm; moist. 114
324 14
3 11 7 ;
05115 B surv sw, it bromish gy (25V6/2); 5% clay, 1L /
15% sit; fine to medium gramed sand; micocecus; /
05§ 20 quartzitic; groded; soft; moist. 11
05 | 2 361 11 / /
374 i >.: /
38 T H
3 It
N b8
i N -
05| 8 40 sawov sur, dor groenish gray (1014/1); 15% ¢ W —
35% sand; fine grained Sand; micaceous; softh{o N B
w541 flos | & fm; most " =
2 B
434 E
M- =
8 457 increase sand to 45%; moist to wet =
13 =l
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o NW-05 PROECT Wabh— Monitoring Wells ProsECT  961025.02 Erler &

Boring & Well Construction Log Kalinowski, Inc.
SAMPLES
o 2| & WELL
E ; Eleg | < MATERWAL DESCRIPTION B (S| CONSTRUCTION NOTES

8| & 8| § |€ Sl
Ha|s
s| § 8 g 5| z |B |8

it =

471 =

- =)

4 E

0517 7 Decrecse sund o 308, increose cly to 20%; non- =

as| o phastic. =

) =

53+ E

54- E

051 10 %37 lcrense sond to 408, decrense cly o 15%; el =

05112 é

05| 15 36 E

57- =

58- E

59 E

: N =

05| 10 50 surv su, dork genh gy (1041, 101 coy CTRRAY =

J0% sitt; fine to medium grained sand; micoceous; =

05115 quartzitic; poorly groded; soft; wet to saturated. =t

62 B
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O3 MW~05 SOFCT Webb— Monitoring Wells 722557 961025.02 Erler &

Boring & Well Construction Log Kalinowski, Inc.
SAMPLES
8 A H WELL
p € § s | MATERIAL DESCRIPTION 8 8| S| CconstRucTon NOTES
[}
g % & (2 EEAR3
188 HE ; <HE
64 B
05 10 857 surv s, dark greenish gray (10V4/1); 5% clay, 15% -
05 silt; fine to medium i/ sond; s B
o K arkosic, with homblende; subangulor; poorly groded; =
05 bo /g B  deme; saturuted =
57+ =
62 B
| SANDY ST, greerish gray {30Y5/1); 15% clay; 25% =
8 sand; ﬁng grmnedﬁynd(, mlcu/ogmn. soﬂdﬂ{o firm; =
704 =
Totol Depth of borehole: 70 fest
7
72
73
4
75_
76-
77_
78-
79_
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APPENDIX D

ST g et

Laboratory Reports and Chain-of-Custody Forms for Soil Sampling
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ORANGE COAST ANALYTICAL, INC.

| §_
=& 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
Nm% 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

LABORATORY REPORT FORM

Laboratory Name: ORANGE COAST ANALYTICAL, INC.

Address: 3002 Dow Suite 532 Tustin, CA 92780
Telephone: (714) 832-0064

Laboratory Certification

(ELAP) No.: 1416 Expiration Date: 1999
Laboratory Director's Name (Print) : Mark Noorani

Client: Erler & Kalinowski, Inc.

Project No.: 961025.02

Project Name: Webb

Laboratory Reference: EK| 10529

Analytical Method: EPA 8260

Date Sampled: 10/28/98
Date Received: 10/28/98
Date Reported: 11/04/98
Sample Matrix: Soil

Chain of Custody Received: Yes

Laboratory Director's Signature: W %
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il ORANGE COAST ANALYTICAL, INC.
. 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
e 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970
ANALYTICAL TEST RESULTS 8260
Reporting Unit: ug/kg

DATE ANALYZED 10/30/98 10/30/09 10/30/98 10/29/98

LAB SAMPLE i.D. 98100263 | 98100264 | 98100265

CLIENT SAMPLE 1.D. MW-5-21 MW-5-31 MW-5-41
COMPOUND MDL MB
Acetone 5.0 5.0 <5.0 <5.0 <100
Benzene 2.5 2.5 <2.5 <2.5 <50
Bromodichloromethane 2.5 2.5 <2.5 <2.5 <50
Bromoform 2.5 2.5 <2.5 <2.5 <50
Bromomethane 5.0 5.0 <5.0 <5.0 <100
2-Butanone 5.0 5.0 <5.0 <5.0 <100
Carbon Disuifide 2.5 2.5 <2.5 <2.5 <50
Carbon Tetrachloride 2.5 2.5 <2.5 <2.5 <50
Chlorobenzene 2.5 2.5 <2.5 <2.5 <50
Chlorodibromomethane 2.5 2.5 <2.5 <2.5 <50
Chloroethane 5.0 5.0 <5.0 <5.0 <100
2-Chloroethy! vinyl ether 2.5 2.5 <2.5 <2.5 <50
Chloroform 2.5 2.5 <2.5 <2.5 <50
Chloromethane 2.5 2.5 <25 <2.5 <50
1,1-Dichloroethane 2.5 2.5 <2.5 <2.5 <50
1,2-Dichloroethane 2.5 2.5 <2.5 <2.5 <50
1,1-Dichioroethene 2.5 2.5 <2.5 <2.5 <50
cis 1,2-Dichioroethene 2.5 2.5 <25 <2.5 <50
Trans 1,2-Dichioroethene 2.5 2.5 <2.5 <2.5 <50
1,2-Dichloropropane 2.5 2.5 <2.5 <2.5 <50
cis-1,3-Dichloropropene 2.5 2.5 <2.5 <2.5 <50
trans-1,3-Dichloropropene 2.5 2.5 <2.5 <2.5 <50
Ethylbenzene 2.5 2.5 <2.5 <2.5 <50
2-Hexanone 5.0 5.0 <5.0 <80 <100
Methylene chloride 5.0 5.0 <50 <5.0 <100
4-Methyi-2-pentanone 5.0 5.0 <5.0 <5.0 <100
Styrene 2.5 2.5 <2.5 <2.5 <50
1,1,2,2-Tetrachloroethane 2.5 2.5 <25 <25 <50
Tetrachloroethene 2.5 25 <2.5 <2.5 <50
Toluene 2.5 2.5 <25 <2.5 <50
1,1,1-Trichloroethane 2.5 2.5 <2.5 <2.5 <50
1,1,2-Trichloroethane 25 2.5 <2.5 <2.5 <50
Trichloroethene 2.5 2.5 22 11 550
Trichlorofluoromethane 5.0 5.0 <5.0 <5.0 <100
Vinyl acetate 5.0 5.0 <5.0 <5.0 <100
Vinyl Chloride 2.5 2.5 <2.5 <2.5 <50
Total Xylenes 2.5 2.5 <2.5 <2.5 <50
SURROGATE SPK ACP% MB
RECOVERY CONC %RC
Dibromoflucromethane 80-120 91 91 97 89
Toluene-d8 81-117 93 101 101 99
4-Bromofluorobenzene 74-121 96 96 97 99
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101 ORANGE COAST ANALYTICAL, INC.

A
=W 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067

SN 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970
8260 QA /QC REPORT
Reporting Unit : pg/kg
1. Matrix Spike (MS)/ Matrix Spike Duplicate (MSD}

Date Performed :10/30/98

LAB Sample |1.D.: 98100263

1,1-Dichloroethene 0.0 50 51 53 102 106

4 | 59-172 22
Benzene 0.0 50 49 52 o8 104 6 | 66-142 21
Trichloroethene 8.7 50 66 72 115 127 9 |62-132 24
Toluene 0.0 50 47 51 54 102 8 {59139 21
Chlorobenzene 0.0 50 49 53 98 106 8 60-133 21

R1 = Result of Laboratory Sample 1.D.

SPK CONC = Spiking Concentration (<5 X PQL); PQL = Practical Quantitation Limit.
MS = Matrix Spike Result

MSD = Matrix Spike Duplicate Result

%MS = Percent Recovery of MS: {{(MS-R1)/SP} X 100.

%MSD = Percent Recovery of MSD: {(MSD-R1)/SP} X 100.

RPD = Relative Percent Difference: {(MS - MSD)/(MS + MSD)} X 100 X 2
ACP%MS(MSD) = Acceptable Range of Percent.

ACP RPD = Acceptable Relative Percent Difference

2. Laboratory Quality Control check sample
Date Performed : 10/30/98

LAB Sample | . D . : OCA 5652

'

Carbon tetrachloride 50 80 -120
Ethylbenzene 50 80 -120
Tetrachloroethene 50 80 -120
ANALYST: Mitra Samiei DATE: 10/30/98
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CHAIN OF CUSTODY / SAMPLE ANALYSIS REQUEST

Erler & Kalinowski, Inc.

Project Number: 7@/025- oz,

Project Name: LB &

Analytical Laboratory: JZrWEE Con=r

Date Sampled: /OT/_Z_f{/ﬂ
Sampled By: &ﬁ

Source of Samples: WEUS Mu/-Y Ang MR/~5 Lodwés

Locationi &Ni&z SZE £'£2£’£QL

Report Results To: SYZLe M/t eX

Phone Number: {310) 314-8855

' Lab Fleld

Sample Sample Sample Number and Type Time Analyses Requested Regzitlznny
1D 1D Type of Contalners Collected {EPA Method HNumber) (Date/Time)
mw-4 -0 | Seve { *x BnnAass 745 Hocd
M- -21.8 ] ] 9 o0 ]
MJ-4-3.5 | ; 810 [
h-4 - 4.5 .r‘ g 20 /
M-5 - Jf [ 1215 |
-5 -2t r[ 12: 2o |
“|Mw -5~ 3} l /220 ]
|w-s-4 | 4 1Z: ¥ 4
Speclal Instructions:
Relinquished By: Raecelved By:
Name / Signature / Affiliztion Date , Time Hame / signature / Affillation
Kas m“/% /EK1 1/4! b:15

/

{ 'IA_a,Ax j‘(o:/f

_%mL_{z{Zdo”aA/-/ /()/’A




Erfer &
Kalinowski, Inc.

APPENDIX E

Groundwater Purge and Water Quality Monitoring Forms
for Well Development and Groundwater Sampling
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GROUNDWATER PURGE AND

WATER QUALITY MONITORING FORM

-

Erler &

Kalinowski, Inc.

PROJECTNAME: (428 DATE: uf2{ 18
PROJECT NUMBER: 9, /0ZC. 02 WELL NUMBER: MjJ- ¢ PERSONNEL: £o#
L VOLUME CALCULATION:
Depth of Depth ta Water Multiplier Casing Vol.
Weli (ft.) Water (ft.) Column (ft.} {below) (gallons)
&' - 4z .71 = - = ;
Mult. for casing diam. = 2-in.=0.16; 4-in.=0.64; 5-in.=1.02; &-in.=1.44 gals/ft.
INSTRUMENT CALIBRATION
No. of bailers prior to start of purge: 19 2 g9z, oS Peee- Field Standard
Bruer. Instrument measure measure
PURGE METHOD: ’
_ Conductivity /.08 .00
PURGEDEPTH: 2% supmone @ erecrre PumP | 2.9 4.0t
' ' ’ * PH 6: ?1 70”
STARTTIME:  joé¢ END TIME: I[:07 Turbidity 0.20 0.70
- ' Temperature N
TOTAL GALLONS PURGED: ' [lo + &5 (BAler.) |Deptn Probe
Time . .
' oo (102G | (0149 lo: 52 |/0:5C | #lleo | (102 | /: 07
Volurme Purged (gallons) :
£ 18 | % % 50 | ¢5 |75 | Fo
Temperature (degrees F or C). 1 - A
- no 3 70 - 7 70 n‘{ m. z- 700 ° 670 6 70.0
pH {units) B ‘
o ~ |628|6.86|6.98 |7 | 740 [7.44 |7.08
opecinic Lonductivity (us/cm) .
: ’ ) - 30{7 5.;# 3.5& 5-{’ ?'¥1 3'#5 3 "17
TurGidity/Coler (NTU)
Ldor
Uepth to Water (It below [OC)
during purge -
Number of Casing
Volumes removed
Purge Rate (gallons/minute)
COMMENTS/ Field 1.D. Time Collected Containers & Preservation ‘Analyses Requested

SAMPLES:
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Erler &

GROUNDWATER PURGE AND
WATER QUALITY MONITORING FORM Kalinowski, Inc.
PROJECTNAME: @B DATE: I([2/98
PROJECT NUMBER:  €4/02.S:02 WELL NUMBER: M) -5 PERSONNEL: R
WELL VOLUME CALCULATION:
Depth of Depth to Wa;er Multiplier Casing Vol.
well () , Water (ft.) Column (ft.) (below) (galions)
694 - y3.%2’ = . = ‘
Muit. for casing diam. = 2-in.=0,186; 4-in.=0.64; 5-in.=1.02; 6-in.=1.44 gals/ft.
. INSTRUMENT CALIBRATION
No. of bailers prior to start of purge:  j& ( 3 84tions fre Field Standard
BrH &Hre ) Instrument measure measure
PURGE METHQUD: S
| 2'Submens i8R Aaertie fompP | " SEE LOE Fore el
PURGE DEPTH: ‘ ! pH MW"I
: . ’ . - ) - pH . *
STARTTIME: (Z:Z§ ENDTIME: . {Z:06 . |rumiaiy
Temperature
TOTAL GALLONS PURGED: 128~ + %0 EA1LER Depth Probe
Time
12,26 2:26 124 | Y6 | 12:43] 12:55] 13101 |12 00T
Volume Purged (gallons)
o | %0 |46 | o |70 | P0 |lre |(2o
Temperature (degrees + or C)
- |\ 728 |7t |70.2 |70.4 | 70.2 | 70.2 {702
pH (units)
767 | 738 |72 |7.28 | 7.28 | 125 |7.25
Specific Conductivity (ua/cmy) .
- 270 (297 | 8.22 |34 | 3.c7 | =8¢ | 3.57
Turbidity/Coler (NTU)
~ Y20 |{%0 | Qo | Yo5|/2.6 | 8BS 490
Udor
Depth 16 Waler (7t below TOCT)
during purge -
Number ot Lasing
Volumes removed
Purge Kale (gailons/minute)
COMMENTS/ Field 1.D. Time Collected Containers & Preservation Analyses Requested
SAMPLES: '
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A

GROUNDWATER PURGE AND . Erler &

WATER QUALITY MONITORING FORM Kalinowski, Inc.

PROJECT NAME: (/B DATE: /5 [ 13
PROJECTNUMBER: 4(,/o2S.02  WELLNUMBER: Mw -4  PERSONNEL Loy

WELL VOLUME CALCULATION:

Cepth of Depth to Water Muttiplier Casing Vol
Weil (ft.) Water (t.) Column (1) (below) {gailons)
~ ¢’ - Yz . 4! = zZe.26' * pud = sl
Mult. for casing diam. = 2-in.=0.16; 4-in.=0.64; 5-in.=1.02; 6-in.=1.44 gais/f.
INSTRUMENT CALIBRATION
No. of bailers prior to start of purge: & Field Standard
Instrument measure measure
PURGE METHOD: 2" suemersidie tlbentic ptf
L ) Conductivity /.o? /. 0o
PURGEDEPTH: ~ #£ ' B&S | oH Y. o8 4.0
' PH 6.7¢ 7.0
START TIME: 8113 ENDTIME: €./27 Turbidity 6.2 0.2
. Temperature 70_6? :
TOTAL GALLONS PURGED: 55- ,-z/x;- '|Depth Prove

Time

§:23|g:27| 8.3 | €:35

Volume Purged (gallons)

20 (%0 | Yo | ®

Temperaturé {degrees F or C)

683|656 |87 | 4.6

pH (UnTs)

.25 | 6.0 | 695 | 7.0t

Spectfic Conduchivity (US/cm)

337 |34 | 2.4 |3y

Turbidity/Color {N1U)

4.7 |1.35 6.5 bkt
Qdor

Mo | Mo | Ne Ao
Depth to water (1t below 10C)

|- '
during purge 3,42 | 43.H 42.¢f| -
Number of Casing O
Volumes removed

Purge Rate (gaﬂons!mlnut.e) ; Y
COMMENTS/ Field 1.D. Time Collected Containers & Preservation Analyses Requested
SAMPLES: . )

Mw -# 8% 2 x WA w/#CI‘ Evco

- 4 §:5¢€ [ v awtber [ Yot d

Conrkolied © 200 Hye
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Erier &

GROUNDWATER PURGE AND
WATER QUALITY MONITORING FORM Kalinowski, Inc.
PROJECT NAME:  WEBB oATE: i[5 [ 2%
PROJECT NUMBER: 44t(0z2€£.02 WELL NUMBER:  pypa} -2 PERSONNEL: pga&4)
LL VOLUME CALCULATION:
Depth of Depth to Water Muttiptier Gasing Vol.
Well (ft.) " Water (ft.) Column (ft.) (below) (gallons)
[ ] — * P —-— \\
+ Y - fz.eH = Z2e.%6 L. = lb.g7 *
Muit. for casing diam. = 2-in.=0.15; 4-in.=0.64; 5-in.=1.02; 6-in.=1.44 gals/ft.
INSTRUMENT CALIBRATION
No. of baiiers prior to start of purge: Q’ Field Standard
Instrument measure measure
PURGE METHOD: 2% gy, gpigie 51 B (e .élzz-m.lc P
Conductivity
PURGEDEPTH: - ¢¢ ! 3¢5 stovere ' pés | “er Los for
7:3¢ 557 o |PH veze W~y
STARTTIME: 924 ENDTIME: 9! p& Turbidity
Temperature
TOTAL GALLONS PURGED: > 190 He Depth Probe
Ime
7135 | 9:¢6 14:52 | p:0l | fp1o%
Volume Purged (gallons) )
R % | 55
Temperature (degrees F or C)
7oz |¢p.z |69.1 | Ao | 620
pH (units)
7.28 17.28 | 1.3 |7.35 | 727
Specific Conductivity (us/cm)
2T\ 252|266 |26 |2.66
urbidity/Color {NTU) ,
23.3 (202 |12.5 |3.8 |2.¢
Udor
vepth 1o Water (it below 10OC) ’ ' ’ ,
during purge 5443 |92.¢l | 2655769 | —
Number ot Casing
Volumes removed
Purge Rate {gallons/minute)
COMMENTS/ Fieldl L.D. Time Collected Containers & Preservation Analvses Reguested
SAMPLES: ' '
C MW-Z lo:1o Z x vod w/fe/ gzeo
M - 2 /6 1§ | + aonles L e D
ERB-l105  Qis5 2 x oA w(Hel Hoed
712y  Conrnolen = Zeo fh 7:4¢ (@0l
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GROUNDWATER PURGE AND

WATER QUALITY MONITORING FORM

“

Erler &

Kalinowski, inc.

PROJECT NAME:  (vEBS DATE: 1 /g )¢
PROJECTNUMBER: 9g/0Zzf.cZ. WELL NUMBER: Mg j -2 PERSONNEL; arH
LL VOLUME CALCULATION:
Depth of Depth to Water Multiplier Casing Vol.
Well (ft.) Water (ft.) Column (f.} (below) (gallens)
! " N
167 - 43.60 = 25.to 0164 = [6.2€
Muit. for casing diam. = 2-in.=0.16; 4-in.=0.64; 5-in.=1.02; 6-in.=1.44 gals/f.
INSTRUMENT CALIBRATION
No. of bailers prior to start of purge: o Field Standard
jInstrument measure measure
PURGE METHOD: 2% sugmors BLe Pulth
" o Conductivity
PURGEDEPTH:  #¢5 ' BésS ) oH seE LOo6 Fonr.
' pH wel. mw -4
STARTTIME: {0 !¥p ENDTIME: ({:09 Turbidity
Temperature
TOTAL GALLONS PURGED: £%° Depth Probe
Time
o5t (056 |l of |(]:0b
Volume Purged (gallons)
Ze |20 | | %
Temperature (degrees F or L) ]
&4 | (77 | 67,0 |¢7.3
pH (units)
2.5 |74 | 726 | 132
Spectiic Lonductivity (us/cm) .
.37 |l.g2 |2:03 | 2.0
urbidity/Color (NTU)
.37 |07 [ 057 | 026
Odor
Depth to Water (it below TOC) - y .
during purge l/366 Y248 |42. 70| -
Number of Casing
Volumes removed
Purge Rate (gallons/minute)
COMMENTS/ Field 1.D. Time Collected Containers & Preservation Analyses Requested
SAMPLES: : , §
C MW-2 {10 3 ~ Jon wf tel £2e0
ww-z (08 | x tmbew L Heabd
letvmoiien * 2co s
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GROUNDWATER PURGE AND
WATER QUALITY MONITORING FORM

Erler &
Kalinowski, Inc.

PROJECT NAME: AW JEBS DATE: i [€ | 2e
PROJECT NUMBER: <F5Gro28 .02 WELL NUMBER: M ~%5 PERSONNEL: a4
L VOLUME CALCULATION:
Depth of Depth to Water Muitiplier Casing Vol,
Well (ft.) Water (ft,) Column (1) (below) {gallons)
~ &7 - 42 =2 = #£5.7 " 064 = e . YY ~
Mult. for casing diam. = 2-in.=0.16; 4-in.=0,64,; 5-in.=1,02; 6-in.=1.44 gais/ft.
INSTRUMENT CALIBRATION
No. of bailers prior to start of purge: Iz Field Standard
Instrument measure measure
PURGE METHOD: 2 ¢ gu#mens(id e Puny
Conductivity
PURGEDEPTH: #5' g¢s pH S€EZ Lo Fere
STARTTIME: 4¢ :2% ENDTIME: /2./0= Turbidity '
Temperature
TOTAL GALLONS PURGED: &€ y-rls Depth Probe
Time N , ,
04z |45 | 53] /.58
olume Purged (gallons)
Zo | 3o % 50
Temperature (degrees F or C)
| 671 165.86 |68.7 | ce.7
pH {units)
7eo |2.48 |74/ | 738
Specific Conductivity (uS/cm) j .
2.94 |3.22 |2.62.| 3.5%
Turbidity/Color (NTU)
[.S0 | 6.7 106e | OLw
Odor
Depth to Water (ft below TOC) ’ , /
during purge W.f?’ ﬂléo f?éo -
Number of Casing
Volumes removed
Purge Rale [gallons/minuie)
COMMENTS/ Field 1.D. Time Collected Containers & Preservation Analyses Requested
SAMPLES: .
S N EeK -7 205 2 x VoA w | tel €260
M- S5-t@ (210 Bx VoA w[HCl  LZaO
MW - 5 [2:1S | x ambecr L, Hevo
Covoller = 20 He
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Erler &

-

GROUNDWATER PURGE AND
WATER QUALITY MONITORING FORM Kalinowski, Inc.
PROJECT NAME:  [(/B8 DATE: 1t / 5 / 1<
PROJECT NUMBER: 75102{2 oz WELL NUMBER: M- PERSONNEL: /f2C#
WELL VOLUME CALCULATION:
Depth of Depth to Water Multiptier Casing Vol.
Weil (ft.} Water (ft.) Column (ft.) {below) (Qallons)
] _ .
170 - ¢34 = 26 .86 06l = 7.7
Mult, for casing diam. = 2-in.=0.16; 4-in.=0.64; 5-in.=1.02; 6-in.=1.44 gals/t.
INSTRUMENT CALIBRATION
No. of bailers prior to start of purge: @- Fieid Standard
instrument measure measure
PURGE METHOD: 2% Susmicee Slala Etecteic Punf
) Conductivity
PURGE DEPTH: 4§’ D6S oH .s[e !LLL tmu Fore
pH W—-‘/
STARTTIME: [Z.32. END TIME: AL 4 Turbidity
Temperature
TOTAL GALLONS PURGED: g%~ 9.[; Depth Probe
Time N
(2] (24| (2.5 |1Z:56
Volume Purged (gallons)
Zo | % | ¥ | so
Temperature (degrees For C)
67.4 |¢&./ [68.1 |€7.9
pH (units)
7.70 (7.5 |7.49 | 7.¢c
Speciiic Londucuvity {(us/cm) .
. (26 |]|.22-|1.%7 | /Yo
urbidity/Cotor (N1U) .
Jgor
Dept I Water (R Below TOTT 7 ; )
during purge 4{6,[0 ¢L.Z'f %’% —
Number of Casing
Volumes removed
Furge Kate (gallons/minute]
COMMENTS/ Field |.D. Time Collected Containers &.Preservation Analyses Requested
SAMPLES: : '
M- /o5 32 x Vot w/ Hel szeo
Mw -1 It o [ x t&umbaere L Heed
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Erler &
Kalinowski, Inc.

APPENDIX F

Laboratory Reports and Chain-of-Custody Forms
for Groundwater Sampling
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ORANGE COAST ANALYTICAL, INC.

| |
=% 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
w4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

------------------------------------------------
o S S e e i S

e

e e e e

.....

e e

cf

e e e o L P

ORANGE COAST ANALYTICAI, THANKS YOU FOR YOUR BUSINESS
THE FOLLOWTNG PAGES ARFE THE ANALYSITIS REPORT

ON THE SAMPLES YOU REQUESTED.

IF YOU HAVE ANY QUESTIONS REGARDING THIS REPORT

PLEASE FEEL FREE TC CONTACT US.

RECEivL~
OV 2 31998

o nlEKL NG,
,-‘,_ﬂ " [l \?“ HATRA TR
BRLCT Lo 0RfICE
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I B ORANGE COAST ANALYTICAL, INC.

. 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
—wmwe 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

LABORATORY REPORT FORM

Laboratory Name: ORANGE COAST ANALYTICAL, INC.

Address: 3002 Dow Suite 532 Tustin, CA 92780
Telephone: (714) 832-0064

Laboratory Certification

(ELAP) No.: 1416 Expiration Date: 1999
Laboratory Director's Name (Print) : Mark Noorani

Client: Erler & Kalinowski, Inc.

Project No.: 961025.02

Project Name: Webb

Laboratory Reference: EKI 10548

Analytical Method: EPA 8260

Date Sampled: 11/05/98
Date Received: 11/05/98
Date Reported: 11/18/98

Sample Matrix: Water

Chain of Custody Received: Yes

Laboratory Director's Signaturem_%&‘
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[ g |
AR
=W 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
w4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970
ANALYTICAL TEST RESULTS 8260
Reporting Unit: ug/l

ORANGE COAST ANALYTICAL, INC.

|

DATE ANALYZED 11/06/98 11/06/98 11/06/98 11/06/98
DILUTION FACTOR 1 1 20 20
LAB SAMPLE 1.D. 98110039 | 98110040 | 98110041
CLIENT SAMPLE 1.D. MW-4 MW-2 MW-3
COMPOUND MDL MB
Acetone 2.0 2.0 <2.0 <40 <40
Benzene 0.5 0.5 <0.5 <10 <10
Bromodichloromethane 0.5 0.5 <0.5 <10 <10
Bromofarm 0.5 0.5 <0.5 <10 <10
Bromomethane 1.0 1.0 <1.0 <20 <20
2-Butanone 1.0 1.0 <1.0 <20 <20
Carbon Disulfide 0.5 0.5 <0.5 <10 <10
Carbon Tetrachloride 0.5 0.5 <0.5 <10 <10
Chiorabenzene 0.5 0.5 <0.5 <10 <10
Chioradibromomethane 0.5 0.5 <0.5 <10 <10
Chloroethane 0.5 0.5 <0.5 <10 <10
2-Chioroethyl vinyl ether 1.0 1.0 <1.0 <20 <20
Chloroform 0.5 0.5 <0.5 <10 <10
Chloromethane 0.5 0.5 <0.5 <10 <10
1,1-Dichioroethane 0.5 0.5 <0.5 13 11
1,2-Dichloroethane 0.5 0.5 <0.5 <10 <10
1,1-Dichloroethene 0.5 0.5 <0.5 36 66
cis 1,2-Dichloroethene 0.5 0.5 0.67 68 240
Trans 1,2-Dichloroethene 0.5 0.5 <0.5 <10 18
1,2-Dichloropropane 0.5 0.5 <0.5 <10 <10
cis-1,3-Dichloropropene 0.5 0.5 <0.5 <10 <10
trans-1,3-Dichloropropene 0.5 0.5 <Q.5 <10 <10
Ethylbenzene 0.5 0.5 <0.5 <10 <10
2-Hexanone 1.0 1.0 <1.0 <20 <20
Methylene chloride 2.5 2.5 <2.5 <50 <50
4-Methyl-2-pentanone 1.0 1.0 <1.0 <20 <20
Styrene 0.5 0.5 <0.5 <10 <10
1,1,2,2-Tetrachloroethane 0.5 0.5 <0.5 <10 <10
Tetrachloroethene 0.5 0.5 <0.5 <10 <10
Toluene 0.5 0.5 <0.5 <10 <10
1,1,1-Trichloroethane 0.5 0.5 <0.5 <10 <10
1,1,2-Trichtoroethane 0.5 0.5 <0.5 <10 <10
Trichloroethene 0.5 0.5 6.7 3,200 2,300
Trichlorofluoromethane 0.5 0.5 <0.5 <10 <10
Vinyl acetate 1.0 1.0 <1.0 <20 <20
Vinyl Chicride 0.5 0.5 <0.5 <10 <10
Total Xylenes 0.5 0.5 <0.5 <10 <10
SURROGATE SPK ACP% MB
RECOVERY CONC %RC
Dibromofiucromethane 20 86-118 88 86 93 91
Toluene-d8 20 88-110 97 98 95 97
4-Bromofiuorobenzene 20 86-115 97 96 96 98
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10 ORANGE COAST ANALYTICAL, INC.
 mw 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
T 4

620 E. Elwood, Suite 4, Phoenix, AZ 85040 {602) 736-0960 Fax (602) 736-0970
ANALYTICAL TEST RESULTS 8260

Reporting Unit: ug/l

DATE ANALYZED 11/06/98 11/06/98 11/06/98 11/06/98
DILUTION FACTOR 1 50 50 250
LAB SAMPLE I.D. 98110042 | 98110043 | 98110044
CLIENT SAMPLE 1.D. MW-5 MW-5-DUP MW-1
COMPOUND MDL MB
Acetone 2.0 2.0 <100 <100 <500
Benzene 0.5 0.5 <25 <25 <125
Bromodichloromethane 0.5 0.5 <25 <25 <125
Bromoform 0.5 0.5 <25 <25 <125
Bromomethane 1.0 1.0 <50 <50 <250
2-Butanone 1.0 1.0 <50 <50 <250
Carbon Disulfide 0.5 0.5 <25 <25 <125
Carbon Tetrachloride 0.5 0.5 <25 <25 <125
Chlorobenzene 0.5 0.5 <25 <25 <125
Chlorodibromomethane 0.5 0.5 <25 <25 <125
Chloroethane 05 0.5 <25 <25 <125
2-Chloroethy! vinyl ether 1.0 1.0 <50 <50 <250
Chloroform 0.5 0.5 <25 <25 <125
Chloromethane 0.5 0.5 <25 <25 <125
1,1-Dichloroethane 0.5 0.5 <25 <25 <125
1,2-Dichloroethane 0.5 0.5 <25 <25 <125
1,1-Dichloroethene 0.5 0.5 42 40 140
cis 1,2-Dichloroethene 0.5 0.5 380 360 160
Trans 1,2-Dichloroethene 0.5 0.5 30 29 <125
1,2-Dichloropropane 0.5 0.5 <25 <25 <125
cis-1,3-Dichioropropene 0.5 0.5 <25 <25 <125
trans-1,3-Dichloropropene 0.5 0.5 <25 <25 <125
Ethylbenzene 0.5 0.5 <25 <25 <125
2-Hexanone 1.0 1.0 <50 <50 <250
Methylene chloride 2.5 2.5 <125 <125 <625
4-Methyl-2-pentanone 1.0 1.0 <50 <50 <250
Styrene 0.5 0.5 <25 <25 <125
1,1,2,2-Tetrachloroethane 0.5 0.5 <25 <25 <125
Tetrachloroethene 0.5 0.5 <25 <25 170
Toluene 0.5 0.5 <25 <25 <125
1,1,1-Trichloroethane 0.5 0.5 <25 <25 <125
1,1,2-Trichloroethane 0.5 0.5 <25 <25 <125
Trichloroethene 0.5 0.5 5,000 4,800 28,000
Trichloroflucromethane 05 0.5 <25 <25 <125
Vinyl acetate 1.0 1.0 <50 <50 <250
Vinyl Chloride 0.5 0.5 <25 <25 <125
Total Xylenes 0.5 0.5 <25 <25 <125
SURROGATE SPK ACP% MB
RECOVERY CONC %RC
Dibromofluoromethane 20 86-118 88 a5 92
Toluene-d8 20 88-110 97 96 96
4-Bromofluorobenzene 20 86-115 97 98 97
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ORANGE COAST ANALYTICAL, INC.

| §
A A
mwm 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
e 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

8260 QA/QC REPORT
Reporting Unit : pg/l
1. Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)

Date Performed :11/06/98

LAB Sample |.D.: 98110039

61-145] 14 |

1.1-Dichloroethene 00 | 20 21 | 22 | 105 | 110

5
[Benzene 0.0 20 21 22 | 105 | 110 | 5 [76-127] 11
[ Trihloroethene 6.7 20 28 28 107 | 107 0 |71-120] 14
[Toluene 0.0 20 21 21 ] 105 | 105 | 0 |76-125] 13
[[chiorobenzene 0.0 20 22 22 110 110 0 |75130] 13

R1 = Result of Laboratory Sample |.D.

SPK CONC = Spiking Concentration (<5 X PQL); PQL = Practical Quantitation Limit.
MS = Matrix Spike Result

MSD = Matrix Spike Duplicate Result

%MS = Percent Recovery of MS: {{(MS-R1)/SP} X 100.

%MSD = Percent Recovery of MSD: {{MSD-R1}/SP} X 100.

RPD = Relative Percent Difference: {(MS - MSD)/(MS + MSD)} X 100 X 2
ACP%MS(MSD) = Acceptabie Range of Percent.

ACP RPD = Acceptable Relative Percent Difference

2. Laboratory Quality Contro! check sample
Date Performed ;: 11/06/98

LAR Sample |.D.:OCA 5653

ANALY: B CONS RUETS  SRECOVERY: RCP L 0
1,1-Dicholoroethane 50 43 96 80 -120
Carbon tetrachloride 50 53 106 80 -120
Ethylbenzene 50 50 100 80 -120
[Tetrachloroethene 50 51 102 80 -120
ANALYST: Mitra Samiei DATE: 11/06/98
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) B ORANGE COAST ANALYTICAL, INC.
&R 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
——wmwm 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

Erker & Kalinowski, inc.

ATTN: Mr. Rob Hesse

2951 28th St. Suite 1020

Sabta Monica, CA 90405

Sample Description: Water, MW-4
Laboratory Sample #: 98110039

Laboratory Reference #: EKI 10548

Analyte EPA
Method
Alkalinity 3101
Calcium 200.7
Chloride 325.3
Copper 200.7
Fluoride 3401
Iron 200.7
Magnesium 200.7
Manganese 200.7
MBAS (Surfactants) 4251
Nitrate 353.3
pH 150.1
Phosphate 365.2
Potassium 258.1
Sodium 273.1
Specific Conductance 120.1
Sulfate 3754
TDS 160.1
Total Hardness 130.2
Zinc 200.7

Detection
Limit
mg/i

10
1.0
1.0
0.01
01
0.1
01
0.01
0.05
0.01

0.05
0.1
1.0
5.0
10
1.0

0.01

Client Project ID: Webb
Client Project #: 961025.02

Sampled:

Received:
Analyzed:
Reported:

Analysis

Results
mg/l

920
370
86
N.D.
N.D.
0.66
190
1.8
N.D.
N.D.
7.1
0.18
19
480
5,700
1,880
3,600
1800
N.D.

11/05/98
11/05/98
11/10-17/98
11/18/98

umhos/cm

Analytes reported as N.D. were not present above the stated limit of detection.

Orange Coast Analytical

Mark Noorani
Laboratory Director
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X0 ORANGE COAST ANALYTICAL, INC.

&G 3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
—mwm 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

Erker & Kalinowski, Inc.

ATTN: Mr. Rob Hesse

2951 28th St. Suite 1020

Sabta Monica, CA 90405

Sample Description: \Water, MW-2
Laboratory Sample #: 98110040

Laboratory Reference #: EKI 10548

Analyte EPA
Method

Alkalinity 3101
Calcium 200.7
Chloride 3253
Copper 200.7
Fluoride 340.1
fron 200.7
Magnesium 200.7
Manganese 200.7
MBAS (Surfactants) 4251
Nitrate 353.3
pH 150.1
Phosphate 365.2
Potassium 258.1
Sodium 273.1
Specific Conductance 120.1
Sulfate 3754
TDS 160.1
Total Hardness 130.2
Zinc 200.7

Detection
Limit
mg/l

10
1.0
1.0
0.01
0.1
0.1
0.1
0.01
0.05
0.01

0.06
0.1
1.0
5.0
10
1.0

0.01

Client Project ID: \Webb
Client Project #: 961025.02

Sampled:

Received:
Analyzed:
Reported:

Analysis

Results
my/l

720
130
51
N.D.
N.D.
0.47
94
0.93
N.D.
N.D.
7.3
0.48
8.7
640
4,200
1,300
2,600
710
N.D.

11/05/98
11/05/98
11/10-17/98
11/18/98

umhos/cm

Analytes reported as N.D. were not present above the stated limit of detection.

Orange Coast Analytical

Mark Noorani
Laboratory Director
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B ORANGE COAST ANALYTICAL, INC.

3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
v 4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

QC DATA REPORT

Analysis : Inorganics

Date of Analysis : 11/12-17/98
Laboratory Sample No : 98110040
Laboratory Reference No : EKI 10548

Analyte R1 SP MS MSD PR1 PR2 RPD
(ppm) (ppm) (ppmy) (ppm) % % %
Calcium 13.3 10.0 222 221 89 88 0
Copper 0.00 0.100 0.112 0.105 112 105 6
Iron 0.05 1.00 1.07 1.08 102 103 1
Magnesium 9.4 10.0 18.2 18.3 88 89 1
Manganese 0.09 1.00 1.07 1.06 98 97 1
Potassium 8.7 5.0 14.5 146 115 119 1
Sodium 31.9 10.0 42.1 422 103 104 0
Zinc 0.00 0.100 0.108 0.101 108 101 7

Definition of Terms :

R1 Results Of First Analysis

SP Spike Concentration Added to Sample

MS Matrix Spike Resuits

MSD Matrix Spike Duplicate Results

PR1 Percent Recovery Of MS: {(MS-R1)/ SP} x100

PR2 Percent Recovery Of MSD: {(MSD-R1) / SP} x 100

RPD Relative Percent Difference: {(MS-MSD) / (MS+MSD)} x 100 x 2
ORANGE COAST ANALYTICAL

MARK NOORANI

Laboratory Director
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ORANGE COAST ANALYTICAL, INC.

3002 Dow, Suite 532, Tustin, CA 92780 (714) 832-0064 Fax (714) 832-0067
4620 E. Elwood, Suite 4, Phoenix, AZ 85040 (602) 736-0960 Fax (602) 736-0970

QC DATA REPORT

Analysis : Inorganics

Date of Analysis : 11/10-12/98
Laboratory Sample No : 98110039 / 98110040
Laboratory Reference No : EKI 10548

Analyte

Alkalinity
Chiloride
Fluoride
MBAS
Nitrate
Phosphate
Sulfate
TDS

R1 SP MS MSD PR1 PR2
(ppm)  (ppm)  (ppm)  (ppm) % %
0 100 102 96 102 96
86 50 133 137 94 102
0.93 0.40 1.38 1.31 113 95
0.0 0.5 0.51 0.54 102 108
0.00 0.25 0.26 0.25 104 100
0.18 0.25 0.40 0.38 88 80
24 20 44 46 160 110
2300 1,000 3,400 3,400 110 110

RPD

[=RE NN, N > BN, B AN ]

Definition of Terms :

R1 Results Of First Analysis

sP Spike Concentration Added to Sample

MS Matrix Spike Results

MSD Matrix Spike Duplicate Results

PR1 Percent Recovery Of MS: {(MS-R1) / SP} x100

PR2 Percent Recovery Of MSD: {{(MSD-R1}/SP} x 100

RPD Relative Percent Difference: {{(MS-MSD) / (MS+MSD)} x 100 x 2

ORANGE COAST ANALYTICAL

MARK NOORANI
Labaratory Director
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CHAIN OF cusTony / SAMPLE ANALYS1S REQUEST

Erler & Kalinowskli, Inc. Malytical Laboratory: A4 4A6e Consy)
Project Number: G028 .02 ) Date Sampled; /t /S" /‘lt
Project Name: (e8s sampled By: /20!/
Sourca of Samplen: /'{OUJMIU( el LS Neport Renulte Toy 45‘7‘_”( Meclen
Locationi QM‘M&L‘— Phone Humber: (310) 314-8855
Lals Fleld . leoults
Sample Sample Sampla Humber and Type Tlme Analyses Requested Required Dy
1D 1D Type of Contalnere Collected (EPA Method Humber) {Date/Tima)
M- ¢ WARTER | 3« Vor witlel | g:so FZbo
MW - 4 [ x Qembar L §.5¢ | Hotd
My-2 3> Vok wl tel |losto | £76p
M- 2 [ > asmber ¢ 0:1s Hotp
€LA - 2 x Yok wl el |7:55 Hotd
M-z 3 x VoA w/HC/ 1o Feto
Mu)-2 [ x amber L )5 | Hocp
Mi-5~ SxveAwfth/ |(z:06 | 5260
Me)-5- P SxVorw/He!/ (210 | §2¢0
M/ -5 [ % dembes. { 218" | Yoo

Spaclal Instructionns;

Relinquiahed ny, Nacelved ny;

Name / Signature [ MELLLER Lan ‘4£§7 Date, Time Hamo / Signaturn / Affiliatlon
= //%gz@_ 1| 230
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2 & 2

CHAIN OF CUSTODY / SAMPLE ANALYSIS REQUEST

Rualytical Laboratory: (tdnsse Ceort<r
Date Sampled: i '/5' /ﬂ

Erler & Kalinowskl, inc.

Project Number: jé@l;.%

Project Name: _Llres Sampled By: el
Source of Samples: PLOA 7B 1ard WL (s Report Results Tot .Sfél’F Kerilen
Locat loni ML&ML Phone Humber s (310) 314-8855
Lab Fleld Neaultn
Sample Sample Sample Humber and Type Time Mnalyses Requented Required By
10D 1D Type of Contalners Collectead {EPA Hethod Humber) (Date/Timn)
Mol -/ warae | Zx Vod w/lef | 12:057| S2¢0
Mw- ' waAreR | | x anbes L 1340 Heto

Special Instructione

Rellnquished By:

'Name

Recelived Dy:
Data Time Hame /[ Signature / Affillatlon

, 7 n/5/rm 336
,é:zcmfa |e/5/2872: 25




